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FOREWORD 


Nature knows no waste. The dust blown from the high- 
road settles in the nooks and crannies of walls and rocks, 
and is there capable of nourishing growing plants which in 
turn yield fruit or herbs for the use of man or creatures. 
The surplus yield of seeds not required for new repetitions 
of plants, trees, or vegetables is not wasted ; it is food for 
man or creatures. Mankind are the only wasters, and our 
greatest wastes are those of time, opportunity, health, and 
life. In many countries we find the proverb “ Paint costs 
nothing,” and this is merely another way of saying that by 
painting we avoid decay and consequent waste. Science and 
the teaching of science equally costs nothing. We can make 
a calculation as to the wealth certain scientists have earned 
for the nation whilst at college, apparently earning nothing, 
and, in fact, paying out for their expenses of living and 
learning, whilst preparing themselves for wealth-earning 
beyond the dreams of avarice. In such a calculation the 
total earnings due to the scientist’s discoveries and their 
yield of wealth to the nation and world can be very 
roughly estimated, and the total divided equally over the 
working years of the scientist’s life from school-age to 
dotage. Then another total can be made of the earnings 
of the ordinary youth who went straight from school to 
earning salary at fifteen years of age, and his earnings from 
school-age to dotage can also be averaged equally over 
that period, and the final results when compared will show 
that the time the former spent at school and college, 
although apparently wasted so far as the then earnings 
were concerned, was the most fruitful period of the whole 
life viewed by the results of the rich harvest that followed. 

But the greatest wasters are those who concentrate 
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their whole time on mere efforts for immediate and direct 
money-making ; and the greatest economists are those who, 
like the successful farmer with his land, cultivate and 
prepare themselves for more efficient service for their 
fellow-man. Time spent on preparation for efficient 
service and on unselfish service for mankind is never 
wasted, whilst time spent with selfish aims and objects 
exclusively in view is often wasted, because such efforts 
most often fail to realise their own selfish aims and objects. 

As civilisation progresses this waste will cease, for we 
shall have learnt we must be unselfish for self’s sake, and 
enlightened self-interest will end all waste of this kind. 
We welcome Professor Spooner’s clear statement of our 
present-day wastes, and accept this book as a stimulus to 
careful thought and study of this great question. 

LEVERIIULME. 

April mh, 1818 . * 



PREFACE 


The world’s interest in its problem of waste-prevention is, 
we may hope, not represented by the fact that apparently 
no book in any language exists dealing with this encyclo- 
pedic subject. As to ourselves, we are a strange people, 
and, as is well known, it is a failing of our race that we 
never do anything that represents a departure from routine 
activities until we are compelled to do so. Hence it was 
not until the exigencies of the war constrained us to begin 
to become economical in the use of means and of materials, 
etc., that we felt obliged to energise in all directions to 
conserve, to preserve, and to utilise. How extensive the 
field is in which such activities can be exercised is known 
only to those who have attempted to explore it. As to my 
own investigations and researches, which have been carried 
out over a number of years, perhaps I may be permitted to 
say that the labour involved in attempting to put their 
results into readable form has been gladly undertaken, in 
the hope that they may be found useful and helpful to my 
fellow-countrymen at this critical juncture in the history 
of our beloved country. The limitations of space precluded 
me from touching on some important aspects of the subject 
that have more or less academic interest only at the present 
time, such as the waste due to the depredations of animals, 
waste of animal life by human agency, waste of human life 
due to pestilence, and to the destruction of joboriginal 
races, the waste due to the destruction of cities, works of 
art, libraries, and of literature, etc., etc. 

If we agree with Lavatcr, that “ there are but three 
classes of men, the retrograde, the stationary, and the 
progressive,” the grave times we are living in call loudly 
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for our inclusion in tin* class of flu* resolutely prugre^iv*- in 
all economical matters; part ieularly ut the solution of 
those pressing problems relating l«> the conservation of 
human life, to increased output, and to the education and 
training of our young people. 

For an outline of the held covered by this work the 
reader is referred to Chapter 1. In dealing with such a 
wide range of matters, freedom from blemishes is hardly 
to be expected, therefore notification of any the reader 
may detect would be gratefully received and acknowledged. 

In the dedication note f have referred to the help and 
encouragement I have received from two of my valued 
American friends, but I cannot refrain from expressing 
sincere appreciation of much kind help in the field of 
industrial economics that 1 have received from my friend 
Prof. William S. Ayars, M.E,. of Halifax Technical College, 

B. C. (formerly of PennsylvnniaState College). Among other 
American friends who have been most kindly helpful in the 
past I may venture to mention Prof, Johnson of the 
Virginia Polytechnic Institute, iliack burgh, Prof. Magrndrr, 
M.E., of the Ohio State University, Prof. Marshall, M.K., 

C. E., of Yale University, and Prof. Frank K. Sanborn, Skit., 
of the Ohio State University, 

My best thanks are due to my true friend, laird Javer- 
hulrne, for his kindness in writing the Foreword, Having 
a profound respect for his sound judgment, and for his ripe 
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PART I 



WEALTH FROM WASTE 

ELIMINATION OF WASTE A WORLD PROBLEM 


CHAPTER I 

Introduction and Outline 

The current of public opinion has been flowing strongly in 
the direction of economy and the elimination, or at least 
the reduction, of wastes since the War sounded a call upon 
every one to wake up ! And our national ills and weak- 
nesses due to extravagance and inefficiency are daily 
receiving attention, whilst the need of organisation in 
every part of our working system, and in all our activities, 
is day by day becoming more pressing. Before the war 
everything was so different ; in the full enjoyment of 
unparalleled prosperity, extravagance and waste were 
rampant in the land ; there was little or no thought of 
economy in any form ; indeed, there seemed to be a general 
adoption of the American child’s maxim, “ Pa’s rich and 
Ma don’t care.” The War, with its colossal requirements 
in men, munitions, material, and money has changed much 
of that, and the era of retrenchment, frugality, economy, 
and thrift has dawned, whilst the gospel of the prevention 
of waste is being preached at every turn. We are beginning 
to realise that wicked waste is occurring everywhere, 1 far 

1 Archdeacon Potter said at an Economy Meeting at Mitford, near 
Godaiming (Jan. 556, 1916) : “ I have travelled all over the world and 
I have never known any nation or people so wilfully wasteful as the people 
of our own country. In no other country do people so absolutely' fling 
away God’s goods as they do in England.” 

8 B2 


4 


INTRODUCTION AND OUTLINE 




and wide; waste of money, waste of food, waste of 
materials, labour, fuel, energy and time, waste of human 
strength and thought, waste of health, and waste of life 
itself. 

Many forms of waste are obvious to the least careful 
and observant, but, unfortunately, it is too often the 
trifling wastes that are not easily detected, wastes that in 
their cumulative effect are most serious ; indeed, as 
Beecher truly said, “ Little wastes in a great establishment, 
constantly occurring, may defeat the energies of a mighty 
capital.” In every household there are numberless little 
wastes occurring all day and every day. In almost every 
manufacturing process, in the various industries, 
mechanical and chemical, there is usually prodigal waste, 
and the elimination of these wastes and the utilisation of 
waste products offer the widest possible field for saving. 
Anyone taking the trouble to explore this field, and to 
look carefully into the vast economic possibilities there 
are, would soon become convinced that a vigorous cam- 
paign against every form, of waste would lead to the nation 
quite easily saving at least a million sterling a day . 1 
Indeed, in household waste alone if one-half of what is 
wasted could be saved the high cost of living would almost 
cease to be a problem. 

The habits of a people are not easily changed, but it 

1 An additional million a day could easily be secured by our working 
harder and saving more. According to Mr. Lowther, the family drink-bill 
throughout our country in 19X6 was 6s. 6d. a week, and this halved would 
save the State £80,000,000 a year. There are welcome signs that the 
drink evil is on the wane and that we may reasonably hope for a marked 
decrease in the shocking waste due to it. The following words of the 
great Tribune, uttered over forty-seven years ago, might well be recalled : 
u If we could subtract from the ignorance, the poverty, the suffering, the 
sickness and the crime which are now witnessed amongst us, the ignorance, 
the poverty, the suffering, the sickness and the crime which are caused by 
one single, but the most prevalent, habit or vice of drinking needlessly, 
which destroys the body, and mind, and home, and family, do we not feel 
that this country would be so changed, and so changed for the better, that 
it would be almost impossible for us to know it again ? ” — Speech of the 
Bight Hon. John Bbight, at Birmingham, Jan., 1870. 
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has been said that 44 the greatest asset of this country is 
the common sense of the common people,” and a strong 
appeal to that common sense in the cause of waste- 
prevention would, we might well hope, not be made in 
vain ; indeed, England ought at this time to be placarded 
with posters, 44 Stop the waste,” and our young people 
should be consistently and perseveringly taught and 
encouraged to assist in the crusade. The detection of 
waste is an endless pursuit, its prevention a sacred duty 
to the State. For the good of the State the doctrine of 
waste-prevention should be handled in a broad spirit, for 
there are justifiable wastes and dangerous economies ; 
for example, we do not trouble about wasting water in 
putting out a conflagration ; but if after the embers 
have died out the water is left running, there is waste. 
A great statesman may engineer beneficent legislation, the 
effect of which may enrich the country by conserving the 
lives of its workers, and by increasing their well-being and 
working efficiency. This may mean money flowing out 
of the national coffers like water, in overcoming in a 
reasonable time the inertia of things and in mastering the 
stupendous difficulties in creating the necessary machinery 
to give effect to the reforms. Xii peaceful times, from the 
practical standpoint this would not be waste ; but if, after 
such schemes were properly launched and the machinery 
made to run smoothly, certain parts were found to be 
redundant, and other parts only working at a 50 or 60 
per cent, efficiency, then there would be waste, and very 
serious waste at that. 

Among other types of waste we have absolute waste > 
such as crockeiy and glassware broken beyond repair; 
waste due to corrosion or to wear, such as occurs on 
railways and tramways, the steel rails and tyres of the 
rolling-stock wearing away to an extent of thousands of 
tons a year in this country alone. We also have what may 
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be called nominal waste ; for example, nearly everything 
we use wears or gets unshapely ; clothes may become rags, 
but cotton rags of all kinds have for years been in demand 
for the manufacture of paper, and woollen rags for the 
manufacture of shoddy and mungo fabrics. Then we have 
new waste, such as the waste pieces that are invariably left 
when round lids arc cut out of tin-plate, or garments out of 
a length of cloth. There would, of course, as n rule be 
more loss than gain in manufacturing such pieces into the ; 

forms required for specific articles, hut if a hundred or two 
garments have to be cut out exactly the same pattern, it 
is worth while to spend great can* on so planning the 
cutting out of the cloth that only a few small pieces are 
wasted; 1 thus one planning is made to suffice for many 
tasks. In this we have an example in the economy of skill. 

In our chemical industries, and in trades where the 
services of chemists are required, the possibilities of the % 

elimination of waste, and in the utilisation of so-called 
waste products, are unlimited. For, as Dr. Johnson truly 
said, “ there are qualities in the products of nature un- 
discovered, and combinations in the powers of art yet 
untried. It is the duty of every man to endeavour that 
something may be added, by his industry, to the hereditary 
aggregate of knowledge and happiness,” 

By creating entire new* fields of industry, and multiply 
ij! ing the diffusion of useful commodities, the science of » 

jj chemistry has for years been growing in importance. The 

! I extraordinary.success of the German dye industry is based 

;j,I upon the utilisation of waste products, and on the com* 

f prehension of the value of chemical science in the nmnu- 

] j facture of chemical products. Jn Germany, manufacturer# 

| \ use the services of industrial and research chemist* to an * 

|1 extent undreamt of by many of our own captains of 

1 Ot course there in a market for tltr waste wrap* «f material, w**t» a* 

cloth, tin-plate, etc. 
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industry, Mr. Pease in H»!5 t>4d us t lint !<<ur linns in 
Germany <-mj>l**y 1 ,000 chemists in «-<.iin* i ti«<n vutfi Hu tr 
dye-works, whilst in t It** win *!«• ««l our own industries t lei «• 
are only 1,500 chemists Hiijilovtd ; and In* i xj.i.ninrd that 
there were over 0,000 (ieriunn students (even during Un- 
War), studying research work in cornu eta.ii with th«ir 
university life, whilst in tins country «<■ had only id.mif 
$50 engaged in -stir!* unrk. 

In Germany t is practically in* wuMr; duaild si 
refuse awumulnli’ in n works, n few chcrniM*. or it may hr 
a little army of them, are nr! to work on it to see whether 
it can be utilised for Home useful purpose ; then, posMbly 
after a year or two of research and experiment, ntid the 
expend it are of many thousands ot pounds a valuable 
produet in put upon th* 4 mark*!, whirls id oner brroinr** n 
monopoly, ait the raw nmtriial of I hr product bring a 
waste owned hv I hem alone, for which they have prar* 
ticmlly nothing to pay, the nmtittfiti't-tirrr* reap n rich 
reward for their wiwlom, eiiterprinr, prrM*vrratirt\ ittttl 
patience* Among Hie hundred* of vitlttiihh* by -jirorIii#d-» 
the German# have recovered from cmiiMiii* nloiir tuny be 
mentmitcfl saccharin. Hiiliey!* phnmrrtjii, 1 antipyrisi, ntlu 

fieiill VAttillfi, fruit ether, pane arid, tar camphor, Hr (| 
eft\ Many year.* must pa**, unfortunately, before wr Imre 
available n Miflicicfit number of re-^rurrh r!i**i$aM a to Muff 
our imhiHtriru m they Humid hr ; t»t* if we iifr f« tackle 
mmmmly tht? problem of iiw)u*trifil waste, the rry MimiM 
lie chemi&i#, and Mill more cheuml.*. 

!!fili*rti!fintely # the npjilietiHoft of wrirtier to jiiirl irtibt? 
problem# takes time, often n gprat drill of luur before fifty 

s Ttn* t#tf <#f nIMftff MlfKrlW* to t*r «fr|**fut|tt4 *«<rf*oa**> f*«# 

tlik ntid fitter (inHitirMilp 4m$m I# frwli*r»i ti«* <4 ptow*c$tity 

hef«#rr ttn* wmt mat in, *M« §t#Nr ts«u*flie*t ft §«• tM* »f fturfe. 

In July* 11114, f!tr mimUmtr ptfae t»f mumm ***## 1**1 • }**n«* 4 ^ a* 

Namntier, tilt 5* it %wm* fa a*. 0*1, <• m i#i if#' «f #*«f ; l#lty rwiM 

ttr w'Hfiintiffl tt% <** ofliwrf mmt4m pewti**!* ##»4 hf*%$§*!*i**H* 

tti«? siiitifp* *lyr« f for itwtunee. 
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useful progress is made. On remarking b* a great in 
dustrialist that; the employment of a good srient ifie staff 
was an excellent investment, the author was astonished to 
hear him remark in rather an nngrv way, 14 I have over 
forty research chemists in my works, and very little they 
have done for me during the past two years.” lints it 
will sometimes happen, as the history of industrial science 
abundantly proves, that years may he spent by dis- 
tinguished scientists working in a certain field before 
something of commercial value is discovered ; before, 
perhaps, some waste matter, or some refuse that is a 
nuisance and encumbrance, is found to he a suitable raw 
material for a new product. But when this is achieved 
the reward is often so great t hat all the expenses due to the 
researches and experiments arc soon repaid many times 
over. 

Happily, for some years many of our foremost manu- 
facturers have been .wise enough to fully avail thcniftclvcs 
of the services that science can render, ami they wisely 
realise that the “ goal of yesterday will he the starting- 
point of to-morrow.” They arc* well aware that the days 
have passed when they could hack to experience, accumu- 
lated slowly and at great cost, ns the only basis to work 
upon. Day by day, in increasing numbers, they are 
showing their appreciation of the interdependence of 
science and industry on one another, by utilising the 
services of the consultant, the chemist, and the physicist, 
as will be better understood when it is possible to discuss 
all the industrial triumphs of the past three years : but the 
remarkable achievements in almost every industry that 
have characterised the past few decades, when reviewed, 
go to show that we have used science more titan k generally 
realised, and that British men of science can hour com- 
parison with those of any other country. 

Endless industrial processes anti operation* have hern 
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perfected with the aid of science and indijsts^and have 
been made to pay handsomely by the frugal 
energy, and materials ; for, as Franklin said, “'thewaylto 
wealth is as plain as the way to market ; it depends 
chiefly on two words — industry and frugality.” Science 
is of no nation ; often the development of a process or an 
industry is the outcome of the labours of scientists of 
different nations, and we know to our cost that many of 
the most important and valuable discoveries and inventions 
that have been developed abroad owed their origin to this 
country. We are a strange people, and are too apt to 
belittle and decry the achievements of our own country- 
men, and to over- esteem those of foreigners, particularly 
if they be Germans, who are the best advertised people in 
the world. But even so, we should be wise enough to 
look to our shortcomings, particularly those that have 
been revealed during the War, and profit by any new de- 
velopments of importance and value in science, education, 
and industry, whether they be made at home or abroad. 

As to education in science, technology, and commerce, 
a new spirit is noticeable in all quarters, and the authorities 
are wisely doing a great deal to foster the latent genius of 
our race in these fields, so that in due course we may have 
an adequate supply of technologists to staff our industries 
and educational institutions, and of consummate men of 
business to conduct our commercial affairs ; for such men 
are as u rare almost as great poets, rarer perhaps than 
saints and martyrs.” 1 

Energising in the new atmosphere, progress and reforms 
must be something more than mere slogans. We must 
live up to the standard that Lord Palmerston believed we 
had reached some sixty or seventy years ago, when he said, 

“ There was a time when it was the fashion for public men 
to say, 4 Show me a proved abuse, and I will do my best to 

1 Sir Arthur Helps. 
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correct it.’ Times are changed ; men now say, ' Show me 
a practical improvement, and that improvement I will do 

my best to realise.’ ” 

The War has changed everything, ami we no longer 
need the kingly clarion call to wake up ! It hit* c turned a 
searching light to be thrown upon our industrial deficiencies, 
and praiseworthy attempts have been made to organise 
our industries and factories and increase their efficiency. 
It is true that some of our factories are so perfectly organ- 
ised and managed that they arc running with a very high 
efficiency, and have little or nothing to learn from abroad I 
but this, unhappily, can only be said of a few, for in the 
words of our great Prime Minister, Mr. Lloyd George, ” VYr 
have been employing too many of the haphazard, leisurely, 
go-as-you-please methods,” we have fought shy of the 
wonderful system of “scientific management.” the art 
and science of industrial management that is doing so 
much to increase the earnings of both workers and em- 
ployers in many parts of America; indeed, in the United 
States “ efficiency ” is a living movement and not <> mere 
slogan, a movement that supports a flourishing efficiency 
society. In such matters we must indeed wake up and see 
that our engineering colleges and technical institutions 
include in their curricula the subjects of industrial 
efficiency, industrial organisation, and economic*, so that 
waste and ignorance in respect of our industries and 


and traditional methods be improved or abandoned 
(Chapter IV). 

In matters relating to organisation Germany is hard 


their factories ; but of course they would not admit it, A 
to ourselves, we must organise from the bottom upward 
if we are to hold our own in the comma industrial wai 
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We must increase the rate of production to enable us to pay 
high wages, to enhance the economic power of the nation, 
and to amortise the national debt. And one of the pro- 
blems requiring for its solution the highest statesmanship 
and patriotism will be the one relating to labour unrest- 
It will be necessary for far-seeing and humane men to 
devote themselves to the institution of beneficent reforms 
for improving the conditions under which our workers live 
and labour. Great efforts will haveto be made to secure and 
maintain industrial peace between employers and workers* 
as labour unrest represents a menace to the State in war 
time and progressive economic ruin in the time of peace. 

The author has dealt with the waste due to the fatigue 
of workers and to inefficient lighting, etc., also with the 
question of working hours, more fully elsewhere , 1 and 
therefore has not attempted to deal with them at length 
in these pages (Chapter V). The wicked waste due to 
adulteration should be arrested, so the question is exam- 
ined in Chapter VIII, as the adulteration of our foodstuffs 
and materials, which is apparently on the increase, calls 
for serious attention ; and much more drastic action on 
the part of the authorities is needed to prevent the people 
being defrauded, and injured in health. 

Government and municipal waste is fortunately receiv- 
ing a large amount of official and public attention, and we 
may reasonably hope that valuable and much needed 
economies will materialise, giving the country a serviceable 
lead and anxiously- waited-for examples. 

When many millions are being spent weekly on manu- 
factures, transport and supply in connection with the war, 
the factor of urgency, in the nature of things, must lead to 
a large amount of waste ; but the appalling examples of 
colossal waste that have come to light from time to time 

* “ Industrial Fatigue in its Relation to Maximum Output.” Published 
by Co-Partnership , 6, Bloomsbury Square. Price 6d. 
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since the conunenccnicnt of hostilities must hr due in a 
large measure to an unpardonable degree of ineompHrnry 
and muddling on the part of some of the countless officials, 
and these matters vve may hope will not escape the serious 
attention of the Government. 

The waste of health and life that is daily occurring is ho 
appalling, and the economic loss due to this wastage so 
great, that a chapter (number VI) is devoted to it in the 
hope that, attention being called to the causes, action may 
be taken to greatly reduce what in a large proportion of 
cases are quite avoidable accidents. 

The food question has been so much before t he public 
during the past two or three years that it might appear 
unnecessary to touch upon it, but there are some aspect# 
of the great question in relation to waste that should 
again and again be discussed in the best interests of all. 
particularly at the present time, so some pages have been 
devoted to it in Chapter VII. 

No attempt to deal with the subject of waste could he 
seriously made without giving a good deal of attention to 
the coal question. Mr. Lloyd George in glowing words 
uttered a timely warning that “coal is the life-blood of 
the nation in peace, and in the time of war is paramount ,* 
Everyone should know that coal is the foundation of our 
national wealth, and that our very civilisation ia built 
upon it. This fossil-fuel we have in abundance; if 
supplies us with warmth in the winter, it is our fuel directly 
or indirectly for all our cooking purposes : it supplies our 
industries with heat, light, amt motive-power, and our 
railroads and steamships are also dependent upon eon! for 
their motive-power. Further, it is an ideal material for 
exportation, as it is of sufficient weight and volume for n*e 
as outgoing cargoes in place of ballast, to assist to balancing 
the cumbersome cargoes imported ; and it render* a 
priceless service in helping to pay for our import*. Now, 
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lilt hough \vc have enormous stores of thi* miraculous nud 
indispensable mineral yet U* he mined* fitter h only n 
certain amount available nt workable depths ; and m the 
home consumption and the amount exported year by year 
increase, the final exhaustion of our cunt -field S nml 
therefore of our main wealth, is only n unifier of time* 
Unfortunately for posterity* this length of time has U rrii 
materially shortened owing to the wasteful way in %\ hich our 
coal has been, and is being, used. There is no tund of 
waste that is so economically harmful to the vital interest* 
of the State and of the Empire than this extravagant use 
of an asset that can never lie replaced. Chapter IK drab 
with some aspects of this important question. 

The submarine menace, grave as it is, has compelled 
us to make a supreme effort to resuscitate imr oldest mid 
principal industry. Before the war our agriculture had 
been gradually languishing and o or import* of fonidstuffs 
were ever increasing ; hundreds of million* were yearly 
spent try m in purchasing ratable?* from abroad* much of 
which could quite well have been grown m this country, if 
we had hud the wisdom and enterprise that have *o iinicli 
enriched some of the small countries of Europe. Our past 
insane fully is alarmingly apparent, now Unit we me 
seeing what our fair hind is capable of ptmlfirttig* for it 
have already worked wonders wider extremely mtvrrm 
conditio!!#, demonstrating what i* possible if wr make full 
use of the human material available* the land availably 
and of the must advanced agricultural and e!«gm«rriftjt 
lienee. Utif ortumiiely f few people realise what a highly 
technical industry farming is, if the soil m to lie uiicd to 
produce its richest yield ; but m glance through Chapter X, 
in which an attempt lias been made to ilri.il wit h *nmr of 
the problems we arc confronted with in facing f lic rmumg 
agricultural revolution, will satisfy l hr reader that the 
country needs its best brains and sinews to develop the 
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latent wealth in the land, and to protect m from the 
peril of starvation in win and economic loss in pence. 

The grave problem of maintaining our food supply 
brings to the front questions relating to the utilisation of 
our waste lands, which amount in the aggregate to millions 
of acres up and down the country ; so in Chapter XI some 
attention is given to what appears might he done to bring 
under economic cultivation or to improve the productive 
capacity of vast tracts of land now of little use to mail or 
beast. It is commonly known that an enormous amount 
of land that at present is absolutely useless, owing to its 
being waterlogged or subject to flooding, could hr made 
valuable for the production of foodstuffs by suitable 
embanking and drainage to bring it into a state fit for 
cultivation, so some important point# relating to the 
reclamation of waste land arc discussal in Chapter XII, 

The interruption of our supply of timber from abroad, 
and the enormous amount of home grown timber now 


aspects of the problem that should be generally understood 
if we are to do our share in delaying the coming timber 
famine, as most c&untries of the world are using timber at 
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mental attitude in relation to waste and thrift. Vi r have 
been too apt to laugh at the soenlled petty economics of 
the Germans, at their sale of kitchen refuse at a halfpenny 
the pailful, of sawdust at a penny the bucketful, of wm*d 
ashes at sixpence the sack, of *>]cl rugs, clothes, boots, 
bottles, and metal ; but we ourselves might well humble our 
lofty pride and advance a little in the same direction with 
beneficial results. In every home there should he an 
atmosphere of thrift, and children should be taught to 
remember that economy is the very antithesis of waste, 
as it avoids all waste and extravagance anti applies money, 
labour, materials, energy, and time, etc., to the best 
advantage. That it means simplicity, and extricating 
ourselves from the complexities of artificial existence that 
have grown up out of unthinking prosperity ; that " abun 
dance, like want, ruins many.” and that it is possible to 
observe the most exact economy w it hout either meanness, 
discomfort or loss of eibejeiiey ; indeed, that it is the 



to achieve a purpose with a small outlay, ns others who are 
extravagant do with a large one, is a worthy act, m 
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influenced far more by example than by precept ; in fact, 
they badly need object lessons from those who have it in 
their power to set the fashion, as, unfortunately, any form 
of thrift is unpopular wit h a large proport km of our 
workers at the present time — a time when so many of them 
are earning higher wages than they have ever received at 
any other period. The pity of it is that there are certain 
classes of workers who only degenerate when their wages 
are increased suddenly and out of proportion to their 
accustomed standard of living. How happy they would 
be if they could take to heart the wise words once nddrexaed 
to the working-men of Huddersfield by Cobden ; 

“ The world,” he said, “ has always been divided into 
two classes — those who have saved and those who have 
spent — the thrifty and the extravagant. The building of 
all the houses, the mills, the bridges, and the ships, and the 
accomplishment of all other great work* which have 
rendered man civilised and happy, has been done by the 
savers, the thrifty; and those who have wasted their 
resources have always been their slaves. It has been the 
law of nature and of Providence that f his should he m ; 
and I were an impostor if I promised any class that they 
would advance themselves if they were improvident, 
thoughtless and idle.” 

We are a very conservat ive ami imitative people where 
our habits and customs arc concerned ; and it is to be 
feared that we sadly lack the moral courage to break away 
from any custom that has grown with our national life, the 
abandonment of which might suggest a want of friendly 
feeling or some iorm of meanness. lYcsen t- giving^ 
particularly at Christmas, may be taken as an instance of 
how this conservatism and unthinking want of patriotism 
operates against the best interests of the State. Here we 
are, well into the fourth year of the great War, when every 
penny that can be spared is needed to carry it through to a 
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successful issue, and stirring appeals at eve 
being made by the Government for fit army ; 
have we seen during the two nr three u ret 
Christmas? Why* tens of thousand** of jicoj 
the shops, lavishly spending money on what 
extent the merest trash ! Shops flint were 
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to several matters of a domestic character that .appear to 

demand attention. 

Section III, “ Trade, Industrial, and other Wastes," is 
devoted to a fairly wide range of wastes that occur in our 
trades, industries, and activities other than purely domestic 
ones. In some cases attention is called to what has been 
done, more or less efficiently here and there, in eliminating 
or reducing waste, that is worthy of further research or of 
general adoption. 

Many items in both sections might appear at first sight 
to be undeserving of attention, hut if we are to abolish 
waste, or at least to greatly minimise it, and if civilisation 
is to be at war with waste, nothing should he too trifling 
for consideration. Doubtless human progress will show 
that what is now the veriest waste may, in the course of 
time, assume a condition of value. Thus wilt science and 
art be made to approximate to nature, in that it will know 
no waste, as “ nature is avariciously frugal ; in matter it 
allows no atom to elude its grasp ; in mind no thought 
or feeling to perish. It gathers up the fragment* that 
nothing be lost.” 1 

So, if we are to make war on waste in real earnest, it 
would be well to commit the following moat apt line* to 

memory : 

“ Ob ! wtP not Hum the *m*llr*t thing 
Created by Divinity ; 

For grain* of juui. 1 the mountain* make 
Anti atomic* infinity } 

Wait* tlion not, thenj tin* Mtutlleat time. 

’Tf» Imlreeflc infirmity ; 

For well thou ktmw'tt, if aught thou k*tow‘«t. 

That mooihI* form eternity." 

”>K tmmtt Katomr, 


■ David Tttomu. 


» Hou 

An U it gent Aiu'eai, joh MuNjemu, Okgamxation 

The submarine! menace is so serious, the Joss of tonnage- 
so great, that H is it putrintie fluty t»f it!J to do everything 
possible to ineren.se the home supply of umteriab by saving 
every useful scrap which from the household point of view 
is mere refuse, hut from the eemmmie point of view is raw 
material for the manufacture of many material* that »rr 
ordinarily imparted, and in whieh there is at movent a 
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disused electric-light, bulbs, iron, brass, zinc, copper, lead 
and other metals, fats and grease, also any spare articles, 
old clothes, old boots and shoes, and furniture, should be 
included ; but of course no article should be diverted from 
any useful purpose to which it is now applied, and wearable 
clothes and boots should be given to the poor. Other 
districts and towns have happily energised in this patriotic 
movement; for example, in Islington over 100,000 empty 
bottles were collected, realising JERJ0, which purchased a 
motor-ambulance for the front; and Gipsy Hill and 
Wandsworth followed, each realising about £100. I Ini bom 
is specialising in old pots and pans, Edinburgh and 
Preston in waste-paper, whilst the Birmingham Corpora- 
tion, with the aid of the dustman and baling presses, ha# 
increased the amount of waste-paper and cardboard 
recovered from 400 to about I, OIK) tons per annum, the 
average value being about £5 per ton. Indeed, it is 
estimated that with proper organisation over £1,000.000 a 
year could be easily saved from this source only. We 
might well ponder over the fact, that in Part* alone the 
rag-pickers collect refuse whose annual value m £500,000, 
not reckoning the £120,000 worth of fatty products used 
for making manure. 

Some Uses to which Waste Materia eh are; arcmed 

In the following pages much information as to how a 
wide range of waste trifles and material* in uttUnni it 
given, but we are in urgent need of t 

Fal, grease, and bones, as a source of glycerine for the 
preparation of explosives by the Munitions Department, 

Woollen scraps, as raw material for clothing, and 
blankets for the Army and Navy. 

Cardboard for making papier rmchi splint* for our 
wounded soldiers. 
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Cotton scraps to be made into paper. 

Broken white, flint glass, now so valuable for its potash 
and lead contents. 

Horse-chestnuts for the Direct or of Propellant Supplies. 

Sunflower seeds and fruit-stones for the production of 
oils. 

Acorns for the local piggeries, and 

Food scraps to he converted into feeding stuff for pigs 
and poultry. 


Ukgkn’t Cai.i, nm Ok«axi»k» Cof.t.Ktrrio# 
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attics, outhouses, and odd corners ali over the country 
•would be cleared of their accumulated rubbish and urn 
considered trifles, and each householder would enjoy the 
satisfaction of knowing that he had parted with something 
that was of little or no value to himself, hut of immense 
value in the aggregate to the nation. At our best, we are 
unexcelled as organisers, but such a far-reaching, com- 
prehensive movement needs someone to officially initiate 
it and to organise the organisers, who, in their turn, would 
appeal to the reason, conscience, and patriotism of in- 
dividual citizens, anti particularly to the borough and 
district engineers or surveyors, whose services would be of 
the greatest value in arranging schemes and organising 
dep6ts with their properly equipped departments for 
different materials, such as one for {taper and cardboard, 
with inexpensive baling-press, another for empty tins with 
a press for flattening them out, and perhaps a furnace for 
de-tinning, a third for woollen and cotton rugs, and so on* 
A properly organised national scheme would have it* well- 
defined main depots for the reception and sale of materials 
in districts where they would be utilised : and arrange* 
ments would be made with the railway and canal companies 
for the use of trucks and barge* that arc tiring returned 
empty, and for space in their yard* for the dumping of 
waste materials ; and, in the country, waggons delivering 
manure, etc,, might be utilised in carrying old fins and 
iron, etc. (which are usually got rid of by burying), to the 
railway-station on their way, instead of returning empty. 

These are some of the obvious directions in which we 
should energise, if by co-ordinating our efforts we arc to 
utilise the vast store of neglected trifles that have a real 
war value. 


CHAPTER III 


Waste Time 

How Time is Wasted 

“ The hours perish and are laid to our charge.” 

“ Time and tide wait for no man.” 

There is no form of waste more economically important 
thaxi the waste of time ; and probably there is no waste 
that is so lightly regarded. How few realise that in a life- 
working period of forty years the precious productive hours 
rarely exceed 100,000 ! It is true that business men know 
the value of time, and are apt to quote the classic maxim 
that “ time is money.” It is such men more than any 
others who are shocked when they see the appalling amount 
of dawdling and slacking that go on around us on the part 
of those who are supposed to be at work. In pre-war times 
it was to be seen at every turn, and need not be further 
particularised, but we may express more than a pious hope 
that education will ere long do something to improve 
matters : the young should be taught that it is little short 
of a crime to waste time, and that an economical use of 
time is the true mode of securing leisure. There are wastes 
in time that are particularly galling to those who know how 
to value it, and among these should be mentioned the loss 
of time in travelling. It is true that travelling facilities 
have enormously increased in London during the past few 
years, and that the tube railways are a great convenience, 
but the valuable odd bits of time wasted in waiting for the 
lifts, and in walking along lengthy passages* make a short 
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journey by tube out of the question to any but j>«* q*!* of 
leisure, as, taking into account th*' delays, the average 
speed of such journeys rarely exceeds soon Jive miles an 
hour. Some of our suburban train services are extremely 
wasteful when the time factor is considered ; J«»r example, 
a journey between Charing Cross and Krith (a very busy 
industrial place), a distance of some thirteen miles, may 
take seventy-five minutes- indeed, often doc#. *1 hen there 
is the loss of time at railway junctions due to badly timed 
connections, or delays on the line, often earning groups of 
busy men to cool their heels for long spell* on end in 
impotent rage and vexation of spirit. Hut we are a long- 
suffering race, and have become so accustomed to these 
forms of waste that we are apt to go on our way uneom. 
plaining. Then, too, there is the vexation# bn»* of time 
in telephoning, as things often are id present ; but the 
time must soon come when n demand will be made for 
drastic reforms in these matters, U» our great economic 
advantage. 


Waste ok Time jx Facto mik* 

** Time in the tlmtUieni of the umimt imwm, MV wimI me Ikml me mitM 
Mm among mr attm* md (he mthj tmtj in tr*« Urn* m mm m $w if . 40 

This is hardly the place to deal with the time that j# m» 
much wasted in our factories in various ways (we have 
touched on this matter in the next chapter) ; but too often 
even in factories that are supposed to be well managed, 
the flow of work to impoitnnt. machine# is m badly arranged 
that an idle machine way be seen eating its head off at the 
rale of anything up to eight or ten shillings an hour, to 
say nothing of the loss due to the machinist being idle. 
And we may see a heavy piece of work machined at « 
rapid and efficient rate, only to find that the lifting tackle 
to remove it is not in position, and a quarter of an hour or 
more may be wasted in getting it rigged up. The*? are 
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examples that occur to the author at the moment, and 
they relate to one particular trade, but a careful observer 
in any factory would be astonished at the loss of time that 
occurs in one way and another through the lack of efficient 
organisation, preparation, and supervision. It is pro- 
verbial that the busiest people can generally find time to do 
odd jobs, it is they who know how to utilise the fragments 
of spare time which the idle or careless workers permit to 
run to waste. If the young were properly taught to 
consider the value of time, they would be astonished at 
what can be done by its economy, and it would also inspire 
habits of punctuality and enable them to understand the 
full meaning of the expression, “ Time is the essence of 
the contract,” and of Napoleon’s remark, “ Ask anything 
of me but time ; it is the one thing I cannot give you.’’ 
(Las Cases, “ Memorial de Sainte-H£lene.”) 

Time-Saving Mechanical Appliances, etc. 

“ Lost somewhere between sunrise and sunset — 

A Golden Minute — set with sixty diamond seconds. 

No reward is offered — for it is gone for every 

— From an Old Sampler. 

Much valuable time could be saved by the more general 
adoption of the card index system, card ledgers, vertical 
files, loose-leaf ledgers, invoicing and adding machines, 
dictaphone, rotary duplicator, and addressing and cal- 
culating machines, most of which have been much 
improved in recent years ; also, as an aid to calculation, the 
slide rule is a great time-saver, and it could with much 
advantage be more generally used in certain types of 
commercial work involving calculations. 

Waste of Public Time 

The delays which occur in the administration of the law 
are proverbial and innumerable, and are too well known to 



26 


WASTE TIME 

justify an attempt to specify them. In the past they have 
been accepted ns in the ordinary nature of things and it 
is not comforting to contemplate the vast amount of 
wicked waste that lias occurred and is occurring in this 
connection — a waste that would he impossible with an 
efficient system of scientific administration, which we may 
hope for when the new order of things tomes into being. 
However, as a sign of the times, it is refreshing to hear a 
distinguished magistrate calling public attention to one 
phase of this waste, as Mr. Mead did at Marlborough St. 
on December 81, 1815, when he hud before hint n casein 
which he could not give an adequate sentence by dealing 
with it summarily. He remarked that it* view of recent 
legislation, passed apparently in consequence of ignorance 
of what occurred at that court, he was obliged to commit 
for trial. In some eases, without rhyme or reason, the 
magistrates at that court could give twelve months; in 
other cases their power was limited to six months, lie 
thought an apology was due to the witness ; his tim/e was 
squandered, the time <>j the public teas squandered, and the 
public were put to very large expense indeed in consequence 
of prisoner having to be tried at the Central Criminal 
Court. 

Waste duk to It an Tack 

The official formalities represented by the common 
expression red tape are notoriously responsible for an 
enormous amount of waste in this country. Government 
departments (and many municipal ones,} in particular arc 
extraordinarily wasteful in the matter of letter writing and 
stationery, and nothing beyond a little common sense is 
required to effect a reform in this direction which would 
add to the efficiency of the departments concerned, and 
eliminate a great amount of totally unnecessary labour. 
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When it is possible to set the whole ut the machinery <*S « 
great municipal authority to work to hand over to ait h> it 
two penny stamps left by a pauper burnt ie, tie* time has 
surely arrived when a demand should be mad** f*>r more 
sane and economical methods. 

The following, reported in the Press on February 15, 
1917, is another amazing example of such waste ; 

*' An applicant before the t'amberley Tribunal who bad 
been directed to produce his birth eert ificate stilted yester- 
day that he had applied to Somerset House and enclosed 
3s. fid. He had received a reply that the fee for the 
certificate was 3s. 7d. The certificate would he sen! to 
him on the forwarding of another penny, which, it was 
intimated, should be sent by postal-order, payable to the 
Registrar-General. " 

It is well known that one of the most retarding and 
blighting factors in bureaucrat ie activities is the docket* 
a paper containing a summary of n writing, that wander* 
from department to department for their remarks ; often 
on its journey raising fresh points or side issues which call 
for further remarks from other departments. In due 
course it returns to the department originating the docket, 
where, on examination of the remarks and minutes, further 
questions may be raised that are only remotely related to 
the main issue. This may give it a new lease of life and a 
further tour of other department* before action is decided 
upon. There can be little doubt that the docket system is 
the primary cause of the rapid growth in the stalling of 
departments and of the endless delay* in arriving at 
decision* that precede actions, even in the most un- 
important matters. So it is gvmi news that M. I’lcmcm 
ceau, » el ear -headed, forceful man possessed of strong 
driving power and not afraid to use it, has by a stroke of the 
pen done away with the waste of time and labour itivuivd 
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in red-tape methods, as will he wen from the following, 
which appeared in the Press of December ih, M* I? : 

*' Paris, Monday. 

“ M. Clemcneeau, the Premier and Minister of War, has 
declared war on red-tape in nil departments of the War 
Office and the army. 

“In a circular he orders that in future all ipicstions not 
requiring a long inquiry shall he dealt with within three 

days. 

“The system of demanding written rrpojt# from 
subordinates in the same building is abolished, mid official# 
who carry on long correspondence about matter# which 
could be settled in two minutes’ conversation are 
threatened with severe punishment, 

“ Minutes are not to he written until a definite decision 
has been reached. — K xchanue.” 


Waste or Time at Atmizm 


More than forty year# ago the Judicature Commis- 
sioners, including some of the most distinguished judges* of 
the day, declared that the assize system resulted in “ a 
great waste of judicial strength and a great waste of 
time,” and some twenty years later the Council of Judge# 
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Court, where the minor cases are tried^by^ minor judges;',. 

One effect of this change would be to re^q.we'; a^ ^er iou^bl % . 
on our administration of justice, as it nolT^ 
happens, owing to the long and irregular intervals between 
the assizes, that an accused person is kept in prison three 
or four months before, on being tried, he is found to be 
innocent. 

Thus we see how very much needed is a thorough 
reform of the circuit system, in the interests of efficiency as 
well as economy. 

Waste of Time in Parliament 

A better appreciation of the value of time will, we may 
hope, in the not distant future induce our legislators to 
conduct the affairs of the House in a more businesslike 
way. The House of Commons was once led by a very able 
business man, Mr. W. H. Smith, who knew the value of 
time, and expeditiously carried out the duties of his high 
office with a brevity that was rewarded by general approval. 

Time wasted in Manipulative Work 

“ Be sure to make the most of time, for it flies away so fast. Yet method 
and care will teach you to make the most of time — Goethe. 

It is common knowledge that the profits of many 
industrial undertakings very much depend upon the care 
that is taken of the odds and ends of time ; for as the ocean 
is made up of drops of water, as the beach is composed of 
grains of sand, so the aggregation of small intervals of 
time economically utilised by the diligent workers of a 
factory means increased output, which benefits both the 
workers and employer. Now it will appear to many as a 
most strange thing that a skilful worker performing the 
simplest operation often moves his limbs in such a way 
that there are needless ill-directed and ineffective motions, 

N/g 
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with their unnecessary fatigue. If there hr a probability 
of such waste occurring in a simple i.jir ration there is a 
certainty of its occurrence when the operation is rotnplb 
cated; and it is the business of the modern sc jeut itic 
engineer to eliminate, or at least to greatly mince, all such 
waste. Unfortunately, we have nut yet made use «f the 
beautiful and effective micro- motion study expedients used 
in the United States and in Germany, which have been 
developed in a remarkable wuv by Major Frank 11. 
Gilbreth. 1 

Although a full description of mot inn-study work 
cannot be attempted in these pages, it may be explained 
that the object of a motion study is to determine the proper 
elementary motions necessary to accomplish a certain art. 
Such a study enables us to eliminate all nimeerssnry 
motions, so that the arrangement of the work may be 
determined to enable the operator to execute the sequence 
of motions with the least expenditure of tint** and effort— 
in short, to build methods of least waste, 

A Simi'i.k Motion Htfdv 

In making a simple motion study, n motion-picture 
camera and a speed clock nr microehrunometer with a 
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or table; the worker then perforin s the oj»rni! »•*« aermdmg 
to the* usual methods, while the picture -camera rerords tie* 
various stasis of the operation, nod the position *4 the 
pointer or hand of the mirrorhrouomt It r simultaneously. 
Thus on the motion-film intermittent records of the paths 
the lengths, the direr! ions and tin* speeds of the motion, or 
times accompanying the motions, art* obtained sttnul ■ 
taneously ; and the details of the surroundings that are 
visible* to the eye are recorded without the tailings of 
memory. Tin* film being eomphb d, the picture is thrown 
on a screen and tie* film moved so dimly that every 
movement of tin* worker cun he examined and analysed, 
so that his purposeless motions may he cut out an*! 
awkward ones corrected. In n wont, from the data on the 
film and the observations of the observer, an improved 
method can hr formulated. 



1 Vmm the Author * mtUrkm m M Fun#***," etc. 
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The time-study man must be skilled in the trade under 

investigation, with sound judgment, patience, and an open 
mind; his powers of observation must be well developed 
and he must be exact, tactful, and diplomat ie, lie should 
also be well trained in silent rhythmic counting, as often 
useful observations can be taken in this way, where the 
production of a stop-watch would alarm the worker or 
make him nervous. 

Ikon JPi.ate Punching Timed * 

The art of making ordinary time studies cannot he 
explained in a few words, but sometime* the output ran 
be increased by a very elementary application of the art. 

A case in point may he cited, in w hich the study was made 
not primarily to demonstrate to the satisfaction of the 
management that the time used to perform a certain job 
could be shortened, hut rather to give information to the t 

workman himself. The component operations in iron 
plate punching were timed. It was found that the work- 
man took four times as many seconds for a certain opera! ion 
in the ease of one plate as for the same operation on a 
preceding plate, or, say, twenty seconds it* against five 
seconds. Other variations were noticed in the analysis of ; 

the job, the observation extending over several hours. j 

Then the minimum times were added, this total repre- | 

seating the time in which a plate could be punched in the * 

various places called for if the workman performed each 

4b L.*. i. I... ...I _ i,, .... . i. t 
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he could finish, with a margin ol t inn* 1*'T f ■ b r wmiM he 
given a considerable advance over the rate tic was receiving. 
There w as no unwillingness to make the attempt, and the 
increased output that resulted %vas continuously profitable 
both to the management and the mam 

Time saving of this sort, resulting front u el me study of 
manual operations, is typical of a great deal thiif could hr 
done in an criminous number of works in which no nf frtoftts 
have hem made to organise them to he run on modem 
lines. Such saving is not due to ftir applaud ion of the 
spur or to the driving of an unwilling worker ; it h rut her 
the bringing out of information not available before mid 
making it serviceable to the worker and his employer. 
Viewed in that light and enrried out with find* mu* ft 
method# of checking waste, increasing output and reducing 
fatigue, ought to win their way without forcing «*r friction, 
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i CHAPTKH IV 

l-i 

Waste due to Traditional Methods in 
Management 

Old Methods and the New. Inchkasku t >t in r »v 
,l| 1.KSH WOHK 

The science of good management, as represented by good 
dividends, is a very complicated and dill'anlt one, t mbrac- 
ji ing in most cases every dement in industry ; but we art- 

only concerned here with some aspects of it that must 
receive attention if we are to continue to hold our own in 
the industrial world. It will be freely admitted that some 
of our factories arc so perfectly managed that we may well 
suppose there is little or no room for improvement ; but, 
having regard to the wonderful development* that have 
II taken place, particularly in America, during the past 

twenty years or more, in what is termed “ scientific 
management ” or “ industrial management liv scientific 
| methods,” we must freely admit that much remains to he 

1 - done in the direction of securing higher wages for the 

workers and lower labour costs ior the employer by the 
saving of human energy, time, and materials, and by- 
diagnosis for the detection of leaks in producing a par- 
ticular thing in the quickest and most efficient and 

I economical way. In short, by securing the highest 

productive efficiency in labour anti the highest degree of 
; productivity for a given expenditure of materials, labour, 

i ! and the mechanical appliances utilised by labour, 

* ;i iirliA «i no fatftkftttn wilk 
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how much mom there is fur all round improvement when 
the traditional methods in use arc compared with the 
carefully worked out o no that an* employed where srim 
tific management 1 prevails ; and it i* »«* he hoped t hut 
under poxi-Mlum conditions it will he possible to induce 
our workers and employers to adopt nil t h«* methods in 
scientific management that appear to he best for us in °ur 
various industries : for, alas I there will be fewer of the old 
well-trained workers to fake part in the industrial war to 
come, anti our economic position will hr such that every 
form of waste should he eliminated or reduced, ant! every- 
one should he called upon to work at his highest efficiency 
to make good the ravages of war, to increase our export* 
and reduce our imports, and to amortise our gigantic 
national debt. 


Conhkkvatihm or «»mt ('AifAiK* or Jni>i**t*y 
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Of course our captains of industry air well aware that 
English trade unions are much stronger than those nl 
America, and in the past have been much h-st, disputed t< 
tolerate any departure from their traditional methods <■! 
working; and this has often been put forward as an «\<u ,* 
for not attempting to profit by the progress that has hern 
made in workshop economy and science. Employers art 
* also apt to suggest the impossibility of applying nn ideal 
system in a factory where n wide range of work that is 
continually changing in character is turned out ; and t hey 
will not willingly admit that, even in such eases, a great 
deal can he done to increase the all -round efficiency. Hut 
unfortunately the same mistaken attitude is met with in 
cases where the factory is turning out. more or few 
standardised articles or pieces of machinery, and in 
which all the conditions are favourable for the adoption 
of more scientific methods, and of perfect organisa- 
tion. 

If we are ever to successfully cope with foreign com- 
petition in the open markets of the world after the war, 
we must he as ready m our competitor* are to profit by 
the progress of other countries ; for, in spite of then 

fiendish barbarism and treachery, the German* I 
to become great organisers, m we know to 
Further, Germans freely make use of the best 
brains and the best American science, and art 
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Reluctance of Wobkerh to xm i man liivvr 

Unfortunately, one of the most **T*«m?* difficult it*# 
arising in the employment of tubmir in prr>wi*r time* wm*» 
the reluctance of the majority of employees to work to the 
best of their ability* They felt, in the first plane* Unit if 
they worked hard they might be keeping another mutt out 
of a job — a widespread fallacy, its even from the purely 
personal view of the wage earner flits poliey wit* short- 
sighted ; tin* production of wealth to itself the only 
means of creating employment, for in the long run tt 
workman can only be paid out of the product of kin own 
labour, and if that product is restricted the wage will hr 
restricted also. Employees also felt that by turning out 
their work in a shorter space of time they might be estnti 
I tolling a basis for a lower rule of pay. There is, it to true, 
some? found at ion for this fear, m mutouhtedlv there «rr 
many foremen am! employers who will take ml vantage of 
a man’s exceptional efforts ami miner the scab* of payment . 
The knowledge that this does happen explains to a large 
extent the reluctance of workmen to work at their highest 
efficiency, ami to some extent the adoption of the in 
famous ** soldiering ” or “en'-enimv " methods, now happily 
abandoned for the higher standard. 

The false economic ami false moral theories upon which 
the policy of restricting output are based have done in the 
past incalculable and apparently irreparable barm. Now, 
under scientific management great rare is tukrn to fairly 
fix the rate of pay in the first instance, and when once the 
rate is fixed the employer is pledged to make no alteration 
in it so long as the operation remains unaltered. 

There is, however, a third cause of inefficient labour 
which basin this country received nothing like the attention 
>t deserves, namely, the fact that the art mil method of 
working is usually left entirely to the worker himself, no 
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the “ go-as-you-please ” day’s work plan, and hr h often 
so poorly equipped on the technical side find hr cannot 
plan out the most efficient way of doing ins own work. 
This is where scientific management comes in, a « a feature 
of this system is the planning department, in which the 
brain-work is done by men especially fitted for their tusks, 
and trained in their especial lines, instead »>l leaving it ti> 
be done by the skilled mechanics, wlm are wdl ipmlifird to 
work at their trades, but poorly trained f<*r work of a more 
or less clerical type. Indeed, practical experience has 
proved that work done in accordance with tin- principles 
of scientific management results in nn enormous increase 
of output with reduction of waste, and with less fatigue to 
the workman. 


Human Mkciianjch 


One of the most fundamental things about scientific 
management is that the worker should he taught to do the 
greatest amount of useful work with the least amount of 
fatigue. Now, many highly skilful fitters have used th«*»r 
chipping-hammers day by day for years without dis- 
covering the least wasteful way of working ; they lift the 

whole arm in 

instead of swi) 

Badly taught 
work in raisin 
instead of ke< 


comes aj 
may lad 
fatig 
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Needless and Ineffective Motions 

Major Frank B. Gilbreth, 1 as we have seen, has shown 
ns how we can obtain methods of least waste, and take in 
hand the worker in any industry, examine and analyse the 
movements of his limbs in performing any operation, no 
matter how complicated it may be, and cut out all needless, 
ill-directed, and ineffective motions, and their unnecessary 
fatigue; for, as he truly remarks, “ there is no industrial 
opportunity that offers a richer return than the elimination 
of needless motions, and the transformation of ill-directed 
and ineffective motions into efficient activity.” 

It is common knowledge that the profits of any in- 
dustrial undertaking very much depend upon the care 
that is taken of the odds and ends. Often for want of a 
little scheming and skill a great deal of valuable material 
is wasted, and the dividend will vanish if there is much 
waste. If this be true of material, it is equally true of 
time, as the aggregation of small intervals of time econo- 
mically utilised by the diligent workers of a factory means 
wealth both for the workers and the employer. So 
economists of the new school rightly consider no pains too 
great when there is a possibility of saving time by cutting 
out unnecessary motions. 

Economies Resulting from Standardising Machine 

Details 

No firms manufacturing machines can claim to be 
up to date unless they have adopted a system of stan- 
dardising details or single parts of their machines, so that 
the same units can be used on a number or perhaps all of 

1 “ Applied Motion Study.” The Efficiency Method applied to 
Industrial Preparedness. Published by George Routledge & Sons, Ltd. 

Major Gilbreth is now — since the lamented death of Dr. Taylor, the 
great Pioneer of Scientific Management — the most distinguished exponent 
$md practitioner of the new science, 
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their machines. The practical and economic advantages 
of such a system are so important ami so obvious, that it 
should be hardly necessary to call attention to them. But 
the fact remains that in tins country there are still too 
many machine-makers, many of them doing a very con- 
siderable business, who, lor one reason or another, have 
made no attempt to simplify, increase the efficiency, and 
reduce the cost of work in the drawing- office and shops by 
extending the principle of interchangeability of parts, and 
in so doing to incidentally improve the standard of accuracy 
in machine work and fitting. For standardising in most 
cases means an extended use of gauges. Further, there is 
the all-important advantage due to manufaeturing units 
in large quantities and storing them, thereby considerably 
reducing the cost of manufacture and increasing the 
adaptability of workshop arrangements, often making it 
possible to run expensive tools continuously, even in slack 
times. Doubtless the excellent work already done by the 
Engineering Standards Committee in standardising 
systems of limit gauges, and such articles m bolts and 
nuts, spanners, pipe flanges, screw-thread*, etc,, etc., will 
give a great impetus to the general use of standard part*, 

When standards are introduced by a firm the work of 
designing and drawing is greatly simplified, a* it is no longer 
necessary to set out in detail from general and auxiliary 
drawings separate parts which have been standardised ; 
it is sufficient to state the number of the standard part m 
the drawing and in the list of parts. This greatly facilitates 
the getting out of new designs and of making suitable 
drawings. 

The system of supplying each workman with n small 
dimensioned sketch showing the part*, and those part* 
only, which he has to work on, and giving particular* of 
the kind of fits that may be required, in one of great value* 
as it prevents, or at any rate very much reduces, the many 
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costly mistakes occurring which every works malinger is 
familiar with. It also often makes it possible to get work 
done by men who are not necessarily technically trained to 
read complicated drawings, hut who are intelligent enough 


to follow the instructions on a simple sketch. 

American Kntkmchine in Motor (’ah C'oNNTKtu-rioN 

Some of our motor-ear manufacturers have little to 
learn in this direction, hut by neglecting to cater for the 

j* *t a *».. . t ti ... ..t 4 „ . 


irierwifi m iickxi our man m# wiui rum]* cur#, utfiriwir* 
which they turn out with flic facility of shelling pens; 
indeed, in one factory, at the rate of a car every two or 
three minutes. A car is carefully designed, constructed, 
tested, improved, and standardised. Then a plant is put 
down capable of turning out ten# of thousands a year ; 


employs 17,000 men, and Messrs. Dodge Brothers are 
claimed to have produced 23,000 machines in the first five 
months of their existence; whilst another huge develop 
ment it announced in connection with the Briscoe car, 
Mr. Benjamin Briscoe having completed plan*, for an 
output of 30,000 machines a year. The eight cylinder car 
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reported that the Hnllyei Company have made urriingc. 
ments to turn out 10,000 of these us a first instalment. 

Motor-Cars from America 

The increase in the importation of umt m ears from 
America to the United Kingdom reached alarming figures 

up to 1915, as the following particular* from the Board of 

Trade returns will show : 

May, 1013. Number of complete earn, 4.038 vatiin! at tl,!7«.ITl 
June, 1915. H.Wfl .. W<*.VJ7 

July, 1015. „ „ „ 1.330 .. 

Aug., 1015. „ .. . .. 1.100 .. » '.'•W.atet 

June to August (8 moutltn), 33* „ atn.suo 

Total number imported in four tiwrttUw Ifl.US Total tl.iin.BM 

The parts of motor-cars imported were : 

Tvkkn, Teas*. «cte. owt« Ibms 


June, 1015 value *13,270 rw.Vtt 

July, 1013 SH3.4IH *n*».3o0 

Augua, 1013 *12I.I»* , gmvy* 


Total mi ,»H» Total *»#».«» 

Xn May, 1914, we imported from America «tf»f earn, 

valued at £111,850, and for eleven months, ending May, 
1915 , the figures were 11,088 ears, valued a* t.'l.0 17,2811. 
as compared with 0,982 curs, valued at £1,122, " 70, for t!r 
corresponding period ending May, 1914, and n,fiuft rur\ 

valued at £547, 187, for 1918. 

Trade Literature, etc*., for Kourkin Market* 

Not a little of the extraordinary success of the Uermans 
in capturing foreign trade is due to the careful way in 
which they get up their trade catalogues. These an* 
published in the language of tin* country in which they are 
circulated ; the weights, mcasutes, and prices, etc,, are 
given in accordance with the system in use in that country. 


mhmrmsAL ynmmm i\ mv\u;kmk\t is 

irul jjust flit* kind o f informal imi that u potmlmj ptirrtmwr 
s likely to rr« jnirr r* fully supplied ; whilst too ultra lit fit* 
itfentiori is given to lima* points liy British maniihiehirtus, 
fur example, tip* Catalogues issued liV MHIir of | }}«• 
[mil if eel ■ making firing of iWrmnny ; they contain the 
idlest information, mini nr** usmtUv eupioitslv illied rated. 


section* are freely given ; whiM, mi t!*«* either hand, 
British firms, m n rnh\ supply only tin* mintiest informa* 
tic.ni, unci thill, too, iii iuu-4 enst'h m English only* 

When it comes to ffjr fjorstton uf tenders f«*r important 
work, the Urrntan* rarity score ; nml even when their 
estimate is no lower limn i* llnti*lt unit they two often net 
the contract* as no pain* lire spared in netting mil thr limit 
complete particulars, detailed in such a perfect way that 
everything they propose to supply is precisely described 
and nomctiitics i]!in»tritte<l : thr whole dmoimrnt will he 


in that those who are about to place I hr order know exactly 
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badly in want of an adequate supply of young Imgtij 
who have received a sound eoimuercial f ruining, and 
there will probably be great developments in {},<• re 

mereial relations of this country mid Itussia 1 after ■ 
War, there should lie some good openings for our ym 
commercial men who specialise in the Human ami l‘ol 

languages. 


ENOI.ANH, A.VU (JkHSIAN ( mil'f.TIlloX 


The extraordinary industrial developments, parti 
larly in the engineering trades, that have been m« 


during the past decade or two in Germany, have threatej 
British and American supremacy to such an extent tl 
there has been much seeking for the reasons and 1 
underlying factors, quite apart from the fiscal ones, 
careful examination of opinions formed in expeririu 
engineers who have visited Germany from time to tir 
with the object of studying her mnnufaet tires u mi mrthn 
leads to the belief that the Iwisis of her wonderful prosper 
is education, with the advantages due to natural ahili 
a remarkable capacity for work, accommodating ituIuMt 
banks, and a paternal government where indtndt 
expansion is concerned. 


The higlily skillet! German mechanical engineer is « 
about the equal of anyone working in the some field, ; 
although we practically taught mechanical engineering 


_ * W», ISIS, the timilfi Chvmi/te 

or Commerce amt Iiwluntry, Ita4 grant'd him m, •« wboti 

presented a trirttm* of a nm» IwtuMHal ttwwia »«r» tl»r «.«, * 
oKTl L is *i ?'j faun wh*l iw nm, * tiemww n 4*.m 

w«rtT£mi * h t ln . tr,k ? to f #rm ’ ,i *»» by the «t almsman m » f^Ws 

Tffm W ttt the Mr* rrftt 

Tneco-aueratk«i of Ilntoh UttMnm mm j* invtfed, w4 owiv in »|*r 

fa< 1 * >fie * ln Kamta, »*»y from ttr firrmiot tme, tort i 

” , I* 1 ?! 0< r r r ,l ?‘ wUrh w »* to tmmt a « 

outlefoS, : "*•**»»* amt M «it (>.»«*(. wiOt 

be looked to * 1 ^ ***** nt «*<* »** tt 
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the whole world, our w iHingm***, *>' make tin- .< i« is* « ■*{ 
intensive production u 1 i v* • subject, a* il i'* in America and 
Germany, has not kept puce with our prosperity, »..» there- 
fore we have lost ground, although fully employed, wlulat 
ottr rivals have uniie ahead. The t»rnnnii mnuufitcturcr 
goes for the thirty that is hest and he studies the heat and 
cheapest way to produce it ; being a student, of detail he 
takes nothing for granted, hut finds out wind. Sins hern 
done elsewhere and how far it goes ; then he studiously, 
and on practical lines, seeks ways and means hy which to 
go one better. 

It has been wud that the German* are natural lurch 
anicK, intelligent and resourceful ; although they are not 
inventive to the extent of originating things, they have the 
greater facility, from the eoiaiiiemal standpoint, of taking 
advantage of things which may have originated ejnc where, 
improving them, perfecting them, and making the Lent 
possible use of them. Hut perhaps their greatest clever- 
ness is displayed in their readiness to profit by utilising the 
bat organising brains of America at almost any cost, and 
by adroitly trading upon our folly in belauding and 
overrating their achievements, knowing how ready we 
have been to take them at their own valuation. 

Before the War, German labour was cheaper tlutn it was 
in this country, but it apparently was going up faster titan 
with us ; on the other hand, German efficiency grows a* the 
cost increases. The War will undoubtedly have » disastrous 
effect upon German industries for a long period, and it will 
fortunately give ua breathing time ; but the industrial 
struggle for supremacy in neutral and competitive markets 
will sooner or later be renewed with added intensity, a* 
German manufacturers are located under favourable 
conditions for materials and rttitrket* ; they have plenty 
of coal, iron, and limestone at their doors, and, if they 
succeed in retaining the greater part of these and **f 
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their large mercantile fleet, will again hcmmc mir of our 
most formidable competitors. 

Probably the War will solve for ns some of mir most 
difficult labour problems, and bring together master mid 
man with a clearer vision of their mutual urn! inter- 
dependent interests. Should this happily come about, 
something in the nature of a fresh start, with the adoption 
of less wasteful and more economic methods- those that 
have been well tried and the performance of « fair day'* 
work for a fair day's pay, would lead to an 'industrial 
renaissance undreamt, of three or four years ago. 


CHAPTER V 


Waste due to Human Fatigue 

Fatigue in its Relation to Output 

At a time when the Empire’s needs are such that we are 
all rightly called upon to exert ourselves to the utmost, we 
must be careful not to overstrain ourselves or work beyond 
the limits of endurance and in so doing reduce our capacity 
for work. We must do all that is possible to keep ourselves 
fit, to develop our vital power, and to preserve our health, 
so that our output, whatever form it may have, may reach 
the maximum possible without injury to the human 
machine ; as maximum output may be said to depend upon 
the physical condition of the worker, the conditions under 
which the work is done, and the number of hours worked 
per week. 

Now, if any one of these factors be unsatisfactory, the 
worker will more or less suffer from fatigue, and his output 
will fall below the maximum. This being so, it will be 
convenient to deal with the subject by first giving some 
attention to the fatigue problem, in the light of the in- 
vestigations which have been officially made on war 
workers ; following this by dealing with some of the 
minor causes of fatigue that have hitherto received little 
attention, but are known to greatly affect the comfort and 
labouring condition of the workers, and therefore of their 
output. 

The human machine may be in good working condition, 
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and may be well stoked with suitable food, but, if it is to 
work at its highest efficiency, proper attention must be 
paid to everything needful in building up and maintaining 
vital power; therefore it will not be out of pbirr f .. include 
in this chapter a few remarks on what has been found by 
experience to be pertinent in this connection. 


The Relation ok Ormn* to Horns or Wouk 

Fatigue problems have received a great deal *»f nt tent ion 
during the past thirty years, but since t lie outbreak of 
war, and the nation’s call upon the industrial army to 
work the longest hours possible a call that was nobly ami 
patriotically responded to the wastefulness of excessive 
work soon called for official attention, owing to the number 
of workers who fell out of the ranks due to fatigue and 
breakdown. And it was soon seen that when the hours 
and the conditions of labour were such as to cause great 
wear and tear of body or mind, or of both, and where there 
had been a marked want of that leisure, rest, and repose, 
which is one of the necessaries of efficiency, then the labour 
had been extravagant from even* point of shew that 
matters. 

Indeed, observations and experience have shown that 
when the working hours have been too long, fatigue toxins 
develop inevitably after a certain period of action, and 
that the weariness due to this reduces the exhilaration of 
effort, increases the nerve strain, ami tends toward* a 
breakdown. 

Some important investigations carried out by Dr. II, M, 
Vernon for the Health of Munition Worker* Committee, 
and published in their Memorandum, No. 18 (Cd, 8628 ), 
give the relations of output to hours of work in four 
different operations, carried out by women, men, and 
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youths. These are brolly shown ta Mi* lollowiu;' 
table : 
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increased by ‘22 per rent. 

(*2) That I here was an imruat of !» jar rent, total 
outjaif when th»* hours of work of women turning fuse 
bodies were reduced from 00 '2 to IS fl • 20 6, and that 
there was only « reduction of I ja r rent, in the total output 
when the hour* of work of women milling ft screw-thread 
were reduced from oi 0 to 4H I If* H, 

Thus we see by these invest igations how the grrw» 
output is increased when long hours of labour are reduced, 
ami tin* problem to he solved is what length of working day 
on the whole is the must economical, best for the worker 
that he may not suffer through b«*s of vitality, best from 
the point of view of maximum production. 

Our investigations tend t« prove that with the abolition 
of ordinary Sunday work and the shortening of working 
hours, the more genera) adoption of short intervals of rest, 
varying in length and frequency with the nature of the 
work done, would still further appreciably mernise output, 
the other conditions remaining the same; but there are 
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obvious difficulties in arranging these in practice. For- 
tunately, it was discovered in time that in the absence of 
Sunday rest the fatigued worker had no opportunity for 
complete recuperation, and therefore hi* output, though 
more uniform, remained permanently at a lower level 
than shown on Monday by a worker who had rented on 
Sunday. 

Effects of Houimyk ano of Incentive 

The near approach of a holiday serin* to art as an 
incentive to increase the efforts of the workers. Thus in 
the case of one hundred women turning fuse bodies, it w«» 
found that there was a typical rise in their hourly output 
of about 6 to 10 per cent. before the C hristmas holidays, but, 
on the other hand, on returning to work after the holidays 
there was an immediate fall of about 1*1 per cent, in hourly 
output, with a subsequent considerable increase, whilst the 
total output rose to a maximum of 12 per cent, greater 
than that of the pre-Christmas period. Thus Widog faligur 
first leads to a falling off in production, but the recuperative 
effects of the holiday are soon operative, with consequent 
increase in production. 

Fatigue an» the Eve 

Anything that is fatiguing to the eye soon causes 
fatigue of the nervous system, as most worker* arc aware. 
Those in particular who are engaged upon fine w<*rk know- 
how the sight becomes enfeebled by fatigue towards the 
end of the day. Of course, this fatigue is more pronounced 
if the lighting is not efficient. Flicker ing rays of light 
reflected from bright parts of machinery, etc., Haring tight* 
striking the eyes, in fact, anything that is worrying the 
eyes, tends to cause fatigue of the nervous system, m that 
everything practicable should I nr done, in arranging 
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operations m»l surroundings of workers, t * * uml.i* tin-tit its 
restful as possible tit avoid eyestrain ami fatigue. 


FaTIM'P AN1I THK KaH 

The enr is also a very eomptex niul highly developed 
organ, through which tin- nervous system is easily affected 
and fatigued, and most industrial workers know by 
experience that a period spent in the midst of working 
machines and mechanical operations, causing deafening 
and strident sounds of a wide range, and shocks to the 
auditory nerves, produce# a feeling of sensory fatigue. 
Now although this fatigue attacks primarily a single organ, 
it little by little extend* to the whole of the nervou* 
system, leading in some eases to such a h ' ling *4 weariness 
that it may impair t he capacity for work in a greater degree 
than severe muscular fatigue. 

Nothing is more fatiguing to wane workers, particularly 
if they be highly strung, than a noisy, unrcstful, f»**#y 
atmosphere. There is far too much avoidable noise in 
many industrial works, and when it is realised that the 
human car can he; affected by vibration# of the air ranging 
from 16 to 46,066 in the second, it can be well understood 
how injurious noises may be to the nervous system. 

bVrimm ako tup. Fetor 

A* most workers are on their feet- -upon which the 
whole weight of the body is supported the best part of 
the day, any discomfort due to badly fitting or wrongly 
shaped boots, or to the condition of the feet, tends to cause 
fatigue; and often fatigue of a wry distressing kind. In 
fact, enduring comfort can only be secured bv using boots 
or shoes that properly fit. the feet. IhifortumitHy, boot* 
as ordinarily made are rarely shaped so that there is room 
enough when the front pillar or hall of the foot widens m 
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the weight of the body comes upon it. UH» u i»».t' un- 
made too narrow at the toes and too high at the heels.' 
Both thc.se faults lead to fatiguing discomfort. 

The high heel causes the foot to rest upon a somewhat 
steep inclined plane, anti the foot in trying to slide down 
this plane becomes wedged in the narrow part «»f the b«*ot 
near the toes, deforming the bones and minri< •, of the foot, 
and causing the greatest diseomfort. High beefs also alter 
the form of the human figure, causing an unnatural bend 
in the ankles, knees, and spinal column, which in turn 
affects the circulation and injures health, (’omjmrc the 
easy, restful figure and poise of anyone wearing properly 
shaped boots with rational heels, with the er**ok»*d figure 
and awkward, uneasy poise of another wearing fashionable 
boots, and the folly of such vanity is apparent. 


Minor Causes of Discomfort ani> Fatiwe 

There are many minor causes of diseomfort and fatigue 
that rarely receive attention hut may seriously affect a 
worker’s efficiency. Thus we have enrm, arising from 
boots either too tight and causing pressure (which, if long 


high amt low JutI*, also ilmwingw of diatortrU frrt Urn l« xioi. 
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pressure between the toes, or by overlapping toes, often 
most painful : also bunions, arising from ill-shaped boots, 
are most distressing. Then there may be pain due to 
ingrowing toe-nails, caused by cutting away the corners 
of the nails, instead of cutting them straight across. 

How extensively the human feet suffer from constrained 
treatment to which they are subjected is sufficiently known 
to artists, as a living model, perfect in the foot, as Nature 
made it, cannot be found in the fair sex after the age of 
childhood. Chilblains in various parts are often a source 
of irritation and pain. They are caused by the little 
vessels of the skin becoming distended with blood. This is 
due to weak circulation of the blood, and to especial 
weakening of the feet or hands, often caused by their 
alternation of exposure to cold and toasting at the fire. 

Fatigue due to Stooping 

Often the exercise of a little common sense in supporting 
the work to be done in such a way that stooping on the part 
of the worker is not necessary, is a means of avoiding a good 
deal of fatigue. One sees at every turn work being done 
that involves a good deal of back-bending. 

A striking example of stooping work occurs in fish- 
curing operations in Scotland. The bottoms of the 
“ farlanes ” or troughs containing the fish are commonly 
on or near the level of the ground, so that women while 
employed in gutting are compelled to bend their backs in 
a most uncomfortable way, the upper portion of the body 
forming nearly a right-angle with the legs, a back-breaking 
position from which they can only assume a vertical 
form at the cost of considerable pain. 

Gilbbeth’s Fatigue-Eliminating Chairs 

In industrial works where the science of management 
has received the most attention it is regarded as good 
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practice to arrange for any work to he dour sifting that ran 
be done equally well in that position as when standing ; 
but of course this means that chairs have to he made 
specially arranged as to height and form for different kind* 
of work. Major Frank liilhreth, the great American 
industrial efficiency engineer, has given much attention to 
this somewhat modern depart ure from traditional practice, 
and he has ingeniously devised u number of simple yet 
effective fatigue-eliminating chairs, suitable for a wide 
range of working conditions, ami some devised for work 
that has always been considered standing work. These are 
raised so that the workers' anus are at the same height as 
when standing, a foot-rest being used, either projecting 
from the chair or tin* bench, chairs that are likely to lie 
often moved away from the bench being mounted on dome 
castors. 



Definitions and Maxims rkj.atiko to Fatiodk 
As it is not possible to attempt to discuss the wide 


lished, and believes that they will give in n condensed form 
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In Muscular fatigue, if t li** work i • light, w* !» - 1 a 
little weariness, if the fatigue is excessive w< e\j«en*-ner 
an uncomfortable niut painful sensation which hist-, i.d 
days. 

Overstrain, or chronic fatigue, exists when the signs of 
fatigue noted in tin- evening after a complete day 's work 
still persist after a night spent in repose. 

The problems of industrial fatigue are primarily and 
almost wholly problems of fatigue in the nervous system 
and of its direct and indirect effects, 

Nervous# fatigue does not affect everyone in the same way. 

Worry is insidious and if spreads over the hr a in like 
a leaven. The constant dwelling upon an idm which 
becomes an obsession tends to destroy mental balance. 

Nerve and tone largely depend upon the mental 
attitude. Whatever ramie* mental depression or discord 
exhaust# the nervous system generally. The same cause 
may give rise to pain or pleasure according to the in* 
dividual temperament. An long ns we nrc in good health 
we are little aware of intellectual fatigue, hut M soon its 
ill health comes upon m we find how exhausting brain* 
work is. Extreme fatigue, whether muscular or in* 
tellectuai, produces a change in our temper, causing it to 
become more irritable. 

Attention is a limited quantity ; it require# time. If, 
then, attention be distributed over too wide n field, there 
i# u corresponding loss of intensity and of distinct ties*. 

Wc could lengthen our fives if we took needed rest 
habitually, for it is habit that kills or cures. 

The problem of admit fie, intlitxiritU management, dealing, 
as it must, with the human machine, is fundamentally a 
problem in industrial fatigue. There are consideration* so 
inexplicable at present in terms of physiology m to be 
called psychological. 

These maxims will enable us to keep in view the general 
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problem of fatigue in all its complexit ies, it r should not 
forget that the greatest enemy of fatigue is vital power, 
and that there is little vital power unless the gwicrnl health 
be good and unless we pay uniform attention to the great 
essentials of health. To preserve good health we must 
obey the laws of hygiene ; and, fortunately, it is bmuuing 
more generally understood that it pays employers to keep 
their workers healthy, and the workers on their part Imvc 
no reason to regard medical care in industry as a charity , 
But whatever the condition of health the worker’s may 
be, a certain amount of exercise is necessary to keep him 
fit; indeed, we should be much happier in doing our daily 
work if we realised that holiest labour is n blessing m 
disguise, and that congenial work is one of the chief 
pleasures of life. The body must undergo a certain amount 
of fatigue to preserve its natural strength and maintain all 
its muscles in proper vigour ; such activity equalises the 
circulation and distributes the Mom! more effectively 
through every part. With hard work or violent exercise 
the muscles quickly tire, because of the inability of the 
functional processes to supply them rapidly enough with 
those elements that are used up by long- continued violent 
effort. But the full exercise of our muscular function# in 
bodily labour helps the lungs to do their work, helps the 
heart to do its work, and the stomach to do it* work. 
Walking is the most perfect form of exercise, ax prac- 
tically all the muscles of the body are brought into action. 
Athletes everywhere always make it a part of their training, 
It builds vital power and increases the vigour of the 
muscles they expect to use in their contests. Muscular 
work is not only a necessity for health of burly, but fur 
mind also ; indeed, the diminution in the mv of the body 
from deficient muscular work appear* to lead in two or 
three generations to degenerate mental condition, in 
point of fact, there is no belter cure for a good many 
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burdensome mental troubles and worrying feelings than 
such bodily action as will hasten the removal of waste and 
worn-out tissue and particles, and awaken the appetite for 
wholesome food, in which we find new stores of freshness 
and vigour. 

Adjustment of the Organism to the Medium 

The air we breathe cannot be too pure if we are to 
keep fit. In breathing foul air our organism is injuriously 
affected. The following interesting experiment was made 
on sparrows to show the power of adaptation to an external 
medium possessed by the organism. In an air-tight 
glass bell-jar a sparrow was placed. After he had remained 
there two hours another sparrow was introduced, and was 
instantly suffocated by the foul air; nevertheless the 
original occupant remained another hour in the glass, after 
which he was withdrawn, nearly dead. The fresh air and 
warmth revived him. In a little while he had recovered 
sufficiently to fly. When he had recovered all his vigour, 
he was again placed in the atmosphere from which he had 
been withdrawn, and immediately died. 

Experiments cannot be tried on human beings as on 
animals, but disease and accident frequently furnish us 
with experiments ready made. For example, two young 
Frenchwomen were in a room heated by a coke stove. 
One of them was suffocated and fell senseless on the 
ground. The other, who was in bed, suffering from 
typhoid fever, resisted the poisonous influence of the 
atmosphere so as to be able to scream till assistance 
came. They were both rescued, but the healthy girl, who 
had succumbed to the noxious air, was found to have 
paralysis of the left arm, which lasted for more than six 
months. 

Here, as in the case of the sparrows, we find the para- 
doxical result to be, that the poisonous action of a vitiated 
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air is better resist ed In f he feeble, sickly organDm t l^a^x \j>y 
the vigorous, healthy organism. Thu* *»u entering roojen. 
filled with vit iated air \vr find those wh»* have Imci "tirraLer 
to adjust themselves to it breathing without uj 
inconvenience, and hreuusr limy have hnmuie 
to it they naturally suppose that it*< ifijurimj* ean 

follow. On entering such n mom the hmtthing lie^o mes 
laborious; the eons<u|uriH*e of fids is a 4r|irr^iofi C) j> 
the organic! functions, and thru the hm*f long is m%\ txf^^j^xx 
bemuse we no longer require so much oxygen, and no 

longer produce so much earbome arid, Were it riot for 
this gradual adjustment of the orgftfikfti |«* the iric^dixaixn 
Ivy a gradual depression of the functions, nmt mx\xx<zcl 
existence in a vitiated atttuisjiherr would hr sO>Je^ 

Hence the great importance of perfect ventilation. 

Vita i. Ait 

Just as any heat engine require* n proper wmamt oJf 
air to support the eoiuhtistion of the furl in j>r*ahaeingr 
mechanical energy, so in the human machine llm prmiuct iox% 
of muscular energy is dependent upon a proper supply* of 
air to the lungs, ami in both nur* the mvmkhk ficiwenr 
rapidly falls off when flu* supply «>f itir m tint &4«*gt-iau1;<e~ 
Of course it is the oxygen in the ntr flint support* coiu- 
bustion ; nothing exhilarates like oxygetr jsttlt&ti, it jm*a/y 
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slight fatigue usually passes away niter a brisk walk in a 
dear atmosphere, as such exerei.se enables us tu breathe 
more air, and with more air passing through the lungs Hu* 
blood becomes purer, tin- heart is benefited, mid onr vitality 
is inrreased. Indeed, vitality is largely n matter uf 
comet breathing ; with correct deep breathing prart ice in 
the open air our lungs become larger, with » greater air* 
cnjiaeity, and more space in which to move nmt expand, 
and our hlootl heroines purer. Jtv inflating our lungs hh 
much as possible we can draw in some four tunes the 
normal quantity of air, the exhilarating effect of which ran 
soon he felt, as nothing refreshes and recreates hut h body 
and mind like oxygen, 

VmuiKtr IlKKATIttNU 

The art of* breathing is easily explained. Ex hide all 
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young miner was buried under a fallen roof in n jut- work- 
ing. His head was quite uninjured and free t<> move, but 
his body was imprisoned and so surrounded that expansion 
became impossible, and so lie died. 

The Quantity or Ant we Bkkathe 

The air inhaled during ordinary respiration, railed 
tidal air, amounts to about 20 to SO cubic inches, and the 
amount left in the lungs after expiration, known as residual 
air, is from 75 to 100 cubit; inches. There is also another 
75 to 100 cubic inches (called supplemental air) in the 
chest after expiration. So it follows that after an in* 
spiration there may be about 80 * 100 I 100 280 cubic 

inches in the lungs and chest. Thus, in breathing, only 
some one-seventh or one-eighth of the contents of the 
lungs and chest are breathed out and taken in. The air 
in passing in loses about 4 to fl per cent, of its oxygen, and 
in passing through the lungs gains 4 to 5 per cent, of 
carbonic acid. 

The deepest possible inspiration may add a further 
100 cubic inches (called complements! air) to the content* 

of the lungs. 




WASTE DUE TO HUMAN FATIGUE 61 


absorb more oxygen by night, the blood storing it up for 
the following day. But to keep pure air in a room, from 
2,000 to 3,000 cubic feet should be allowed to pass through 
it every hour for each person sleeping or living in it. 
Vitiated air in our dwellings and surroundings is the most 
fruitful source of a depressed feeling and of disease. 

The Quality of the Air we Breathe 

Although the amount of air required by an individual 
for respiration is comparatively small, yet he fouls so much 
air, both by carbonic acid and organic exhalation, that a 
large quantity of air must pass through an apartment to 
keep it sweet. If the air contain even one cubic foot of 
carbonic acid to 1,000 cubic feet of air it is far from pure ; 
indeed, it is vitiated air. 

All external air contains a quite small proportion of 
carbonic acid, ranging from to but apparently 
this has no effect on animal life ; but when air contains 2 J 
per cent, of carbonic acid, through any cause, it ceases to 
support combustion, and with 3 per cent, it ceases to 
support life. 

The amount of carbonic acid given off by a man in 24 
hours is about 16 cubic feet, and this is contained in about 
400 cubic feet of air exhaled. Stuffiness in a room or shop, 
due to vitiated air, produces langour, headache, and 
lassitude, and people who live more or less constantly in 
impure air become pale, partially lose their appetite, and 
sooner or later decline in muscular strength and spirits. 

Carbonic oxide, a gas formed when the supply of air is 
inadequate to support complete combustion, is a deadly 
poison. Hence the danger of using closed stoves in rooms. 
It burns with a blue flame. A1 air, even the purest, 
contains dust particles ; that at Colmonell, in Ayrshire, 
was found to contain 8,000 per cubic inch, whilst it| the 
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immediate vicinity of a Bunsen flame the gigantic number 
of 489,000,000 was found. 

The dust from all grinding: operations is most destructive 
to human life, and in the days before snrlt precautions ns 
masks and exhaust dust -extractors and the like were used 
to protect the worker, lie rarely died of old age. Indeed, 
decades ago to find a needle-grinder older than forty was 
rare; to discover one as old as forty-five was » prodigy. 
It was found that the steel dust from the needle points 
being inhaled along with the air into the lungs gave rise to 
a kind of consumption, which speedily terminated in death. 

Thk Watku or Ian; 

It is a common saying that water is more necessary to 
our existence than even solid food. Why the- is so is 
easily explained. Every muscular effort is accompanied by 
movement, and heat. The heat developed in the muscles 
is carried by the blood stream to the surface of the hotly, 
where it passes off in three ways : 


rapidly, the temperature of the laxly will rise, possibly to 

an injurious extent. 

In addition to the water thus lost through the action of 
the lungs and skin, there is the water thrown off by the 
kidneys. These louses of water tend to thicken the blood, 
and create the third of mccmiiy , which is the cry of the 
thickened blood for water, the sensation of thirst m the 
mouth being the outward expression of the actual deficiency 
of water in the blood. 
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The generation of heat due h> muscular r< infract ion, 
and the etKiIing effect of the stream* is, in p< *mf *4 fart, 

exactly similar in principle t«> what occur* in f he petrol 
engine, In the ease of the muscles we have, an Hu* result 
of ii nervous impulse which corresponds to t ho ignition 
spark of tin* engine* t ho combustion of constituents of tin* 
mmelii (ixmmtmg essentially of carbon nrnl hydrogen), 
and the coiiaequent cunt not ion of the muscle with the 
production of heat. In the ease of the engine,, wr hirer 
the explosion of the compressed hydro carbon gns mixture 
with the product ion of heat, mid t he tempera! tire of the 
cylinder walls is kept down (to unikr lubrication possible) 
by the flow of wider through the cylinder jacket find the 
radiator* The bent carried from the cylinder in this way 
passes nway from the radiator by radiation and convert ion, 
and the heat from the human akin largely by evaporation, 

Now in both crises the heat is removed from flic place 
of its production* in the one case the muscles* in the oilier 
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That many people owe their freedom from illnei.fi and 

disease to the quart or two of water they daily take, there 
cannot be a doubt. In October, a Sir. Thomas 

Medlake died, at the ripe age of eighty-eight, nt Horn 

church, and he attributed his long life, health, and energy 
to cold water, of which he drank a quart a day. 


Fatmce Axn Ai.roiioj, 


No factor in the fatigue problem is of greater im- 
portance than the one relating to alcoholic beverage*. 
The author has dealt with this matter at some length 
elsewhere,* hut would like to say that, although he is 
not an abstainer, he honestly believes, from observations 
on himself and on others, that alcohol d**'* not increase the 
strength of man ; it may stimulate him for a short time to 
expend more energy, hut even for this period there must 
be some store of energy capable of tiring called out at the 
moment, and also sufficient to carry on the necessary 
actions of the system afterwards ; but as the effect of the 
stimulant is only transient, after if lias worn off the 
worker’s diminished strength will call for another done «f 
the stimulant, and this in it* turn will ena* ’ 1 ' 
a still further call upon any reserve of crier 
In point of fact, if this demand on the pi 
of the victim is called for by repeated do* 
lant, the ultimate effect must tie exham 
elusion, then, is a strange one : that wbe 
taken to support the system, or keep up i 
potential energy must, la* there already t 
can have no action whatever. 


1 ‘‘j*'2 nc Aspects of Industrial Fatigue,*’ Ctmkft i 
»/C?V#s Ill'll# 


m 
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Anroiioi. ah an a m u t t, * o Durr 

No authority has turkled thin ve.vrd quest am in n bur* r 
or in nr a unbiassed way than Dr, Edmund A. Darken, I* 
ii II cl therefore t he following mnrluMoii w hieh tin arrived at , 1 
im to the use of alrohol, enrrirs great weight : 

4i It is dif limit In avoid, the eonrludon that the dhtetir 
value of alcohol lias been much over-mind. It does not 
appear possible at present to condemn alcohol ns an article J 

of diet in he ill In or to prove that it is invariably hurtful, 
ns some have at tempted to do. It produces effects which 
are often useful in disease and hornet hues desirable in 
health, hut in health it h certainly not u neeeasitv, and 
ninny persons are much better without it. As now used i 

by mankind Cat least in our own mid many other countries), | 

it is infinitely more powerful for evil than for good ; and 
though it mn hardly he imagined that it* dietetic iim- will 
een.se in our time* yet n clearer view* of its effects must surely || 

I *1 t * *« *m ijft #!,-*** %•#!•* *#♦!•» §1* iitv I * js”* -1 * II t'lfi fl 
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2.— Workers should be allowed to sit whi n their work 
can he done equally well in that position. In* 
expensive, adjustable seats that can be swung 
under the table when not in use are now 
available, and Gilbreth chairs are easily made. 
8 . — The height attd tilt of the sent should be carefully 
arranged to suit the poise of the body, and high 
seats should be provided with toot rests. 

4. — The raw material, etc., for the job should not be 

placed on the floor, hut at the most convenient 
level for handling. 

5. — High heels and uncomfortable or tight fitting 

clothing should he avoided. 

6. — The controlling handles of machines, etc., should be 

arranged in height so that little «»r no stooping 
occurs in working them. 

7. — Seek the most direct and efficient way of perform- 

* * * »* A.*.. 


8. — The lighting arrangements should 1«* the most 


9. — Provide efficient heating and perfect imiilatum 

10. — Eliminate, or reduce as much as possible, rvi 
kind of noise, 

l\. —Staircases should he arranged *»> that the p 
portion of the trend to the riser may minim 
the fatigue of ascent. 
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1 4 V WIii’ii \\‘i* art’ nnl *4 smO, ami thing* gH mi uur 

nerves, if is a sun* M! j ii that \w nerd rest nnd 
flash uir. 

la, Those wlin think iim.d, wh«* d*» most brain work* 
require must sleep. !l is f ha simplest maims to 
aid Nature in her work of reparation ; f«r we 
must agree with < H id, that alternate rant and 
labour long rfifliirr.’* A* h* h«*w much sleep ** 
needed, each must hr h rule fur himself, but we 
should remember Paid* apt and \rtnv statm 
ruanf , They that strive fur t lit* mind ery are 

temperate in nil thing*/' 

Fatmi 4/Kw ms Arms I >av 

Onr American friends nr r being urged by some of their 
wisest mid must gifted rnuittryineti to devote a tiny or part 
of a clay yearly, the first Monday in Deeemher, to consider 
the fatigue problem seriously* ami in do somethin# towards 
reducing nr ciifniniittng avoidable nnd mmrrrmmry fatigue 
in all their activities* Onr friend*, who nre m rttldettey^ 
loving people* realised year* before we did that one of the 
greatest; sources of waste is the dissipation of human 
energy, due to n wide range of recognised mun*n t sneti 
ni useless nnd ilbcl irretrd manipulative movements, urn 
gektiiifk method* of doing work, unskilful lirraiigriiirnt* 
of work, the placing of individual* at work for which they 
are unfitted, the nbsritre of suitable rest periods (about 
which there m little or no scientific data available), the 
condition of the work -place itself m in noise. fighting, 
ventilation, heating, etc,, nnd. the absence of suitable chairs 
and ili ml § and other fittigue«mltiring devices* 

Human energy m ulm wasted when the working hours 
are too long amt when aleoliolio beverage* are immmlendrly 
used ; and these mm perhaps the more important factors 
that should receive attention* Bui quite apart from fifty* 
thing the iiiaiiiigriiient of a works ii ay do in mmh matt « f 
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every worker, by self-examination, by observations, and by 
exercising Ms intelligence, is capable of making some little 
improvement in Ms methods, leading to an increase in his 
output with less effort and therefore with less fatigue ; 
and however slight this gain may be, it becomes important 
in its cumulative effect. Now we must admit that much 
can be done in this direction if the worker, whatever his (or 
her) work may be, commences the day’s work with the 
thought of fatigue- elimination in his mind on a day in the 
year especially set aside for the study of this problem — 
during and after working hours — and this is what “ fatigue- 
elimination day ” means. 

This promising movement, initiated in the United 
States of America by Major Frank Gilbreth, and his 
distinguished wife, Lillian M. Gilbreth, Ph.D., author 
of the “ Psychology of Management,” will, I feel sure, 
be widely adopted, as it has much to recommend it 
on the grounds of humanity, of efficiency, and of national 
economy. 

The New Movement launched in this Country 

A most favourable opportunity occurred to launch this 
most happily conceived movement in our own country, 
when on November 28, 1917, the author delivered a 
Chadwick Public Lecture at H.M. Munition Works at 
Gretna, on “ Fatigue and the Worker.” He proposed to a 
representative audience that on , December 8 (the first 
Monday in the month) they should fall into line with our 
American friends, and during that day should give deep 
thought to the question of fatigue-elimination and en- 
deavour to improve their methods in some way, with the 
object of conserving human energy, by the e liminat ion or 
reduction of waste. The suggestion received a most warm 
welcome and it was cheerfully adopted. 
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On returning to town, it was an easy matter to get some 
hundreds of engineering students, disabled soldiers, and 
munitionettes, who are being trained at the Polytechnic, 
to enthusiastically promise to keep the day in the spirit of 
the movement, and to write if they could a short account 
of anything they could think of that would enable them to 
do their work more efficiently, with less effort, or that would 
represent a saving of any kind, particularly of human 
energy. Now although the author was not particularly 
hopeful as to immediate results, he was astonished and 
delighted to find how the idea had appealed to the imagina- 
tion of the young and had taken root, as the number and 
quality of the essays were sure indications that we have in 
this movement an educational instrument of great potential 
value. 

The essays of the engineering students were, of course, 
the most praiseworthy ; they embodied suggestions that 
ranged from improvements in heating and lighting arrange- 
ments to the design of a drilling machine mechanism for 
registering the depth of holes drilled, to reduce manipu- 
lative work. This arrangement was shown by a beautiful 
little sketch, and a concise specification, the work of a born 
inventor who is not yet seventeen years of age. That some 
of the ideas were not new goes without saying, but the 
general success of this year’s efforts proves beyond a doubt 
that we have, in the capacity of our young people to use 
their eyes and minds in the cause of economy, when their 
interest is aroused in a subject, a store of potential wealth 
almost untouched. 

There is an indirect advantage of great importance due 
to this movement, as all who first take part in it probably 
talk the matter over in the home and with friends, thus 
tending to popularise all activities and all tendencies 
towards the true conservation not alone of human energy, 
but the best use of the many good things and the many 
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resources which. Nature has given us ; for we must agxc*«* 
Carlyle that “ reform, like charity, must begin at it 
Once well at home, how will it radiate outwards, 
pressible, into all that we touch and handle* speak 
work ; kindling ever new light by incalculable colitis j 
spreading, in geometric ratio* far and wide, doin|$ 
only wherever it speads, and not evil.” 

By the institution of “ Arbour Day,” Mr. Room- 
when President of the United States, showed the 
what can be done, when the services of the children 
youth of a nation are enlisted, to prevent another gene*ri 
suffering from a famine in timber, caused by the adwimli 
industrialism, and the destruction of forests due to rtit 
developments. So, by a campaign of education in 
cause of conservation, year by year the important prc.*t/j 
would receive more attention from ever increasing mini 1 
teachers throughout the country should be encoura#f« 
give special addresses on saving and conservation 
fatigue-elimination day ; they would explain the eeo*HM 
advantages due to saving, and the still greater one# 
flow from the true conservation of our vital powers, 
all the useful things that Nature has provided us wit! i, 
to save is merely to keep ; to conserve is quite diffcrr 
indeed, it involves the idea of use, but of use in such m * 
and in such conjunction with other things, as to cit: 
the greatest good and the greatest happiness. 

The Ideae Woeking Day 

But we must he more than careful lest in our benc?f i 
efforts to reduce fatigue we reduce generally the mmw 
of working hours helow what long experience has pri 
to be reasonably workable and profitable to all concn 
There are good reasons for believing that, on the wlictk 
eight-hour working day is, under present conditions^ 
short of the ideal, if in work that is exceptionally stretni 
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or that is carried out under exceptionally fatiguing con- 
ditions, due to heat, noise, or fumes, etc., shorter hours be 
arranged. 

But we must be careful not to imperil the economic 
position by allowing the pendulum of fatigue relief to 
swing too far the other way. Rather should we supple- 
ment the shortening of hours by vigorously attacking the 
problem of building up the physique and vital powers of 
our workers, to enable them to bear the burden and face 
the problems of the near future, as the nation’s economic 
recovery from the devastating effects of the war will 
depend upon the fullest use being made of its human 
resources. 

It may be explained that the labouring power of man 
is represented by three quantities — the effort, the velocity, 
and the number of units of time during which the work is 
performed ; and that the most satisfactory attempt to 
represent by a formula the law governing variations in 
these quantities was made by Maschek , 1 one consequence 
of this formula being that the best time of working per 
day is one-third part of a day, or eight hours. 

This equi-trimetrical division of the day, giving eight 
hours for work, eight hours for sleep, and eight hours for 
recreation, etc., appears to be little short of an ideal 
standard for the average worker under present economic 
conditions; and it makes possible a three-shift or a two- 
shift system of working, with the considerable economic 
advantages due to them ; but we may well hope that with 
a general adoption of shorter hours, with improved methods 
of working, and with unrestricted output, the time will 
not be far distant when still further reductions in the 
working-hours will be possible, until the six-hour day is 
reached — with all its beneficial advantages- — that has been 
so powerfully advocated by Lord Leverhulme as an ideal. 

1 See article on “ Some Aspects of Industrial Fatigue,” by the author, 
in Cassier's Engineering Monthly , October, 1917. 



CHARTER VI 

Wastage of Life, Limb, and Health, and 
its Economic Effect 

iNTIinMTTIoS 

Day by tlav a sad, serious wastage * <f lib* occur* dm* In 
accidents on our railways and trains, in our wmk<dvp* ami 
factories, on our roads mid stm ts, ami m our mwo. And 
now we are daily unhappily mg from a slacking 
wastage of the best manhood of tin* country through the 
terrible War ; as under the voluntary system (which 
prevailed dining the first year or two of the War) war w ill 
always call to arms a very large proportion of tin* more 
courageous, the more patriotic, the more virile ami the 
simply brave- men of mind and character equally strong 
and brave. 

In dealing with the wastage of life, the large percentage 
of infants who do not survive their first year must impress 
everyone as being deplorable ami a serious loss to the 
State. If we exclude the War cnsmiHie*., utt examination 
of the causes and details of the wastage of life create* a 
conviction that a large portion of it is not n little due to 
negligence and preventable causes, as we slwll see. Account 
should also he taken of the nation’s loss due to permanent 
disablement, and to health impaired due to accident* and 
unhealthy employment. 

Infant Momtai.«ty 

The Registrar-General of Marriages, Births, and 
Deaths reported (April, I0DJ) that ** the infant mortality. 
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measured by the proportion of deaths under one year of age 
registered births, was equal to 128 per 1,000, being 6 per 
1,000 above the average in the ten preceding first quarters.’’ 
It is estimated that almost an equal number die before 
birth, and that 100,000 babies die every year in the United 
Kingdom. 

Surely something can be done in the direction of 
educating young mothers to enable them to more success- 
fully tide the weakly over the first year of life, and in so 
doing to keep down this alarming mortality. It would be 
a noble work, although from the standpoint of eugenics its 
value would be perhaps somewhat doubtful. 

The possibility of a low mortality is established ; 
indeed, according to the Times (Benjamin Broadbent), 
for ten years together the infantile mortality rate was zero 
in the small French commune of Villiers le Due. Yet in 
Great Britain apparently 175,000 children die of weakness 
and disease every year. 1 Much of this shocking waste of 
child life could be prevented without a doubt, as the 
following table, which shows the death-rate of infants 
amongst different classes of parents, should go to prove : 


Infant Deaths of every 1,000 Births 


Children of Doctors 

- 39 

Children of Artisans - 

- 113 

„ Solicitors - 

- 41 

,, Labourers (a) 

- 97 

„ Army Officers 

- 44 | 

„ „ (6) 

- 152 

,, Middle Classes 

- 61 

„ Miners 

- 160 


The Report of the Medical Officer for Islington (October, 
1915) brings out strongly the alarming want of necessary 
knowledge to enable mothers to rear their children : 
“ About 20 per cent, of the babies who died were under a 
week old, r and 33 per cent, had not attained their first 
month.” 

1 The economic value’ of each baby to the State has been estimated by 
Dr, E. S. Chesson to be £100. So if this be a fair estimate the annual 
loss to the State due to the death of 175,000 young children would amount 
to over £17,500,000. 
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StutKKv’s DkI'Wtivi: l’nn,i»*u„\ 

(l)r. Brind, W est minster CtneUr, July. MU 7} 

“ The 1 damaged ’ rule among Surrey sclmul chihltcn, 
according to Dr. Brintl (medical officer <4 health). is : 
10 per cent, below .standard of nutrition on entering 
schools; 70 per cent, with defective teeth, 10 per rent, 
suffering from tonsilitis or similar disease; 3 per cent, 
with defective lungs. There was scarcely one case in 
which some organ or other of the laxly was not ' damaged.' " 
Looking to the future, we should see the need of young 
and vigorous men of our breed to make good the ravages of 
war and to sustain a great imperial destiny. The child is 
as valuable in peace as in war, and if he is to be vigorous 
he must he properly looked after in the earliest % ears. 

Dkath-Dkalino Cj.otiuno 

There is yearly a lamentable loss of young life due to 
mothers clothing their little ones in such higbly-ignitiblc 
material as flannelette. Recently, at an inquest on a child 
■ burnt to death through this dangerous fabric, a coroner 
remarked that “ flannelette was clothing children in gun- 
powder, and should be prohibited.” 

Guild-Labour Exploitation 

There is good reason to believe that not « little injury 
is done to a great many of our young people by over- 
working them at an age when there is a large call upon 
their vital energy to support their growth and develop- 
ment. Some very bad cases have come to light lately. 
For instance, in July, 1915, the Chairman of the Kingston 
Borough Education Committee, in dealing with the report 
of the school medical officer, which stated that several 
children were suffering from having to work before going 
to school, mentioned two very bad cases at Bonner Hill 
Road School : one of a 1 k»v nine years of age, who worked 
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from 6 to 7 a.m. on seven days each week, half an hour in 
the middle of six days, and from 8.30 a.m. till 1.30 p.m. 
on Sundays, or a total of fifteen hours each week, and 
received the princely sum of 2s. The other case, he said, 
was even worse. A little boy, aged seven and a half years, 
worked from 6 a.m. till 8 a.m. on six days, and from 9.30 
a.m. till 11 a.m. on Sundays, or a total of thirteen and a 
half hours a week, and received sixpence. Surely such 
cases represent a very unpatriotic form of exploitation. 

Waste of Life due to Contaminated Milk spreading 

Disease 

There is good evidence that the average milk sold in 
London contains an alarming amount of bacteria, and that 
it is a means of spreading tuberculosis, scarlet fever 
diphtheria, and other diseases, and that the dirt which it 
contains causes diseases of the intestinal tracts of infants, 
and is largely responsible for the shocking amount of infant 
mortality. 

According to an article which appeared in the Observer 
of October 24, 1915, an average sample of London milk 
contains about the same number of bacteria to the cubic 
centimetre (a teaspoonful) as the sewage as it is received 
at the City of Birmingham Corporation sewage farm. 
Sewage usually contains about 5,000,000 bacteria per cubic 
centimetre, whilst samples of milk recently purchased in 
the West End contained as many as 28,000,000, the 
dirtiest sample found on the same day in Bethnal Green 
containing 3,200,000 per cubic centimetre. 

44 In all the large cities in the United States clean milk 
can be obtained — containing less than 10,000 bacteria per 
cubic centimetre. In England milk of this quality is 
practically unobtainable, in spite of the assurances of 
dairymen that their product is pure . In the city 
of Richmond, Virginia, to take an actual example 
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approximately M) per cenL of the entire Mippb liming 1912 
and 1913 contained less (halt 10,000, and 7«i per cent, 
contained less than 50,000 bacteria per cubic ccntim* f re. 
One result of our dirty supply is death and disease that 
could be prevented. 

“There is no care of milk ; it just takes care of itself 
from the time it leaves the manure begrimed hands of the 
milker, on its way to the railway station, by the train, 
dragged through the Metropolitan streets to the milk 
depSts, then in the milk-carts to the large private houses 
and the smaller milk-shops, and finally to the consumer, 
who fetches it in person and who has as much knowledge 
of how to keep the filthy stuff as she has of taming a linn. 
The sanitary authorities do all they can to prevent adultera- 
tion, and for that they possess full powers, but they have 
no power to compel clean collection and clean transit," 

Briefly, “ The contamination of milk occur* in four 
places- 

“1. On the farms where it is produced. 

“ 2. In transit from these farms to the town*. 

“8. In the dairies of the towns to which it is trans- 
port csl, and during distribution. 

“4. In the houses of consumers." 

Bearing in mind the above revelations, surely the time 
has arrived when the nation must be roused to the necessity 

of improving our milk. 

“ This can only be done by teaching the consumer, the 
producer, the distributor, the medical practitioner, rind the 
sanitary authority the importance of more hygienic supply 


ra 
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Fortunately, the National Chan Milk .Society , 1 of 
2, Soho Sqiuire, W. 1, is determined to improve Un- 
hygienic value <*f mir milk supply, but it needs members 
who wish to brill” about this reform. This admirable 
society is opening n Clean Milk Dcpartnicnt for the North 
Islington Maternity Centre, unit the Olmrvrr of October 
81, 11)18, gave an account of the simple t ut. effective 
expedients that arc being employed at the farm that is to 
supply the clean milk, the general adoption of which would 
place our milk supply beyond reproach, and greatly miner 
the shocking wastage of infantile life. 

In April, 11)18, in a case at the Carnarvon Borough 
Court, a farmer was summoned for selling a quantify of 
milk which contained 2! 8 grains of sediment per gallon, 
of which three fourths was row dung. 

MlI.K WaKTAOK IHT*. To Sot'KJNO 

It is estimated by the Committee on the Production 
and Distribution of Milk, in their second interim Report, 
issued on December 28, 11)17, that of the WO, 000, IKK) 
gallons of milk supplied annually to London, 2 per cent, is 
lost in the summer t hrough souring in transit and keeping, 
and 1 per cent. in winter. Assuming an average loss of 
1 1 per cent., this means that there is an annual loss of 
about 1, 880, 800 gallons, which at Us. per gallon amounts 
to £183,000. The Committee recommend that the milk 
should be chilled soon after milking at depots conveniently 
situated for the producers, with good railway com- 
munications to cities, und that the Government should 
establish ns soon as possible such depdls, where milk could 
be collected, chilled, und despatched in such quantities 
and at such time# m might tie required ; and where the 
surplus could be made into cheese and butter. 


* Ajmum! !•*» ruontirnitag, Mr gnat's 
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Waste of Life in Factories ami Workshops 

The Annual Report. ’ of the; Chief Inspector of Factories 
and Workshops is a very human document. It shows 
that the State is doing a great work, through its highh 
efficient inspectorate, in endeavouring to protect its 
industrials from many of the dangers that surround them 
in their daily work ; dangers that may he clue to un- 
protected machinery, the presence of dust (puitioniark *4' 
that due to the grinding of metals), faulty ventilation, 
extremes of temperature, excessive humidity, dirty anti 
badly kept premises, faulty lighting, want of cleanliness 
in sanitary conveniences, gas explosions, the presence of 
fumes in brass foundries and lead smelting shops, long 
hours of employment in unhealthy trades, and over- 
crowding of workrooms, ete. 

The inspector’s duties are extremely onerous, for, in 
addition to giving attention to these matters, he has to see 
that the Education Act is not evaded by young worker* 
and employers, and also to see that proper messrooms and 
suitable wash-basins are provided where lead is used or 
polishing done, so that, meals may he handled free from 
contact with poisonous matter. He for she) has also 
sympathetically to lend an ear to complaint* t hat may he 
made by workers, and to generally m: that the Factory 
Act is obeyed in the proper spirit. 

Strangely enough, he does not always in Ins paternal 
efforts get the assistance from f he workers themselves that 
he has a right to expect. The psychology of these worker* 
is not easily understood, and many of them arc apt to 
resent anything that may appear to in any way interfere 
with the full liberty of the subject, or anything suggestive 
of coddling, and it is to be feared that not a little of the 
vast wastage of life ami limb is due to this at range attitude. 

1 Cd. 7m, m*; price W. 7d, 
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There are nearly 300,000 works under inspection, and 
some 425,000 effective visits of inspection were made in 
1913, and nearly 200,000 cautionary notices were issued, 
prosecutions being instituted in 3,872 instances. 

The reported fatal accidents numbered 1,309, and the 
non-fatal 178,161. These numbers are large, in fact, much 
larger than they would be if individual workers were more 
careful, even when we consider the very large number 
employed in works, etc., which the latest completed 
returns (for 1907) give as 5,127,109. 

Killed and Injured by Trains and Railway Vehicles 

In 1913 there were 1,090 persons killed by the move- 
ment of trains and railway vehicles (exclusive of train 
accidents), and 8,183 injured. In the general report to 
the Board of Trade these accidents are dealt with under 
three headings, as follows : 

Killed. Injured. 

(a) Passengers 110 2,224 

(b) Railway servants 414 5,608 

(c) Other persons * 566 351 

Totals 1,090 8,183 

(a) Passengers. — Although the number of passengers 
killed and injured is large, when referred to the number of 
journeys the accidents are not so striking. Thus, in 1913 
one passenger was killed in every 13,200,000 journeys, and 
one injured in every 653,000 journeys. The Report 1 
says that many of these accidents are due to want of care 
on the part of the passengers themselves. The number of 
killed through any one cause was 29, due to falling out of 
carriages during the running of trains, and the largest 
number of injured was 840, due to falling on to the plat- 
form. when alighting from trains. In train accidents in 
1913, one passenger was killed in every 44,000,000 journeys, 


1 Cdf 759 S, price 2Jd. 
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and one injured in every 2,300,000, whieh show* how small 
is the risk run when travelling on our railways. 

(b) Railway Servants.- An examination of tin* 
causes of accidents to railway mrvtirtis brings out the far! 
that the largest number killed through am on»- cause is 
71, while working on the permanent way, sidings, etc., the 
number of injured being KO. This work is proverbially 
most hazardous, the approach of a train often being 
unheard, due to the noise of a passing train on another line 
of rails, or some sueh cause. If is not easy to suggest a 
remedy for this serious waste of life, except increasing the 
number of look-outs, as in most cases the traffic cannot be 
stopped whilst the repairs are being executed. 

Braking, sp ragging, am! chocking wheelsduring shunting 
operations accounts for the largest number of non-fntal 
accidents, the number injured being 700, but the number 
killed only 10. One of the most dangerous operations 
is the coupling and uncoupling of vehicles during shunting 
operations, which accounted for 10 deaths, anti «H | injured. 
A great deal of ingenuity has from time to time been 
displayed in inventing so-called safety coupling appliance*, 
but the men do not readily take to the use of these, and 
often their familiarity with the danger lends them to 
become venturesome or even negligent, with pitiable 
results. 

The following classification of these accident* is 
interesting, and will speak for itself .* 

Aecmmmn m Cavrum amii t'm.m'pimn it At $mav Vmnrmm m t#ig 

Mill 

Coupling or ttneoufifiitjf with j;*«te S 

» >t M without pul* § 

♦* ^ m iirnwH^pM mkMm . . . . § 

Adjusting the autotnatie emtpling — - 

Camping or uneotipling with rtiopp r t oupJinp . * S 

ft »* » with pin and link ~~ 

Total m 

(c) Other P*KaoN».- 'ihc accident* that occurred to 


In 

nn 

T1 

mi 

i 

i 
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persons under this heading in the United Kingdom in 1913 
were as follows : 

Killed. Injured. 


1. While passing over railways at level crossings ..64 46 

2. While trespassing on line 250 111 

3. Suicides and attempted suicides 208 21 

4. Persons on business at stations and sidings and 

other persons not included above 44 173 


Total of other persons 566 351 

1 t will be seen by the above that the dangerous level- 
crossings caused the death of 64 persons — a serious 
wastage of life, that could be much reduced by the con- 
struction of footbridges at all crossings where there is much 
traffic. Trespassing is not so easily dealt with, but the 
large number of 250 killed whilst breaking the bye-law of 
the companies against it should lead to a sharper look-out 
being made. 


. Train Accidents 

The casualties due to these accidents were made up as 
follows : 

Killed* Injured.. 


Passengers * . * . * 33 723 

Railway servants 8 145 

Other persons * ■ & 

Total 41 871 


Thus we See, as might be expected, that the passengers, 
owing to their larger numbers, suffered most ; but even so 
the risk is very slight, for, as we have seen, in 1913 only one 
in every 44,000,000 journeys was killed, and one in every 
2,300,000 injured. The risk is really less than these figures 
indicate, since they take no account of the journeys of 
season-ticket holders. 

Accidents due to Long Hours and Fatigue 

From time to time when a railway accident, a crane 

accident or the like occurs, it is frequently shown that the 

£ 
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primary cause was injurious fatigue of n 'Worker, Indeed, 
in order to be on the safe side, and f«* avoid ns much us 
possible such accidents, public safety calls for careful and 
scientific regulation of working hours so that no worker is 
unduly fatigued. 

An analysis of the chick accidents in East London 
revealed the fact that- 

“considerably more than 25 per cent. 1 oreurmi between 
11 a.nu and 12 noon, and 8 pun. and 1 pan.; or between 
the fourth and fifth hour, and eighth and ninth hours of 
work. It is suggested that this ixidiudc* I fie need of 
extra vigilance during those' periods, hot these are the 
horns before dinner and before slopping work, ami if h 
not unreasonable to draw the efimimioii that the higher 
incidence of accidents may he the result of fatigue,** 

Mr. McNair (Liverpool) has also made some itiquirir* 
on the subject of fatigue, and drills with accidents flue to 
excessive spelts of weak as follows: 

“ There are the usual number of nrruirnt* which arc 
partly due to fatigue, the result of men wot king too nmny 
hours at n stretch. In one fata! ruse u * fiilluiuiii * who 
had been employed for 2ft | hours liiwpletl n 
intended for another man and worked his full, with the 
result that the load attached pushed another man into the 
hatchway* If this 1 lalhmnn * had been wide awake lie 
could hardly have made this mistake, ns the load was in 
view. In 81 eases noted, this practice of working long 
hours lias, no doubt, been a contributory cause,” 

That the safety of the travelling public m inijirrilf^i by 
the long hours worked by railway sigiutlifieii, fund by 
engine-drivers and others, the inquiries made fmm time 
to time by tin! inspecting officers of railways appear to 
show ; for 24 of the 87 railway accidents mum ig fatalities 
during the year mm were due to so-called 

! “ of flic CMcf Impertm of Vrnmtmr l»14 ic 44, 

* tmmml Heport to ifetrni of Tmte mi Halfway |*n. 
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want of care, or mistakes of officers or servants, and of 
these 12 signalmen and 12 drivers were found to be in fault. 

Wastk m.K to Injwuous Fathh-k 

'1 he economic waste due to inj minus fatigue is probably 
much greater titan the waste front serious illness, as the 
number of fatigued persons is gieat, although the amount 
of incapacitation ft out fatigue is relatively small ; hut the 
slight impairment of eilicieiicy due to over-fatigue may lead 
to serious illness and breakdown in some eases. The whole 
question of industrial fatigue has received a great deal of 
attention dut ittg the past few years, more particularly since 
the outbreak of war compelled us to inert-use the hours of 
labour of our workers with the object of securing maximum 
output. Many oftieiai Reports bearing upon the general 
subject of fatigue have been published, notably Hie 
“ Second interim Repot t on an investigation of Industrial 
Fatigue by l’itysiologieui Methods,” by Brofvssor .Stanley 
Kent. 1 Another important Report i» the Memorandum 
(No. 7), issued by the “ Health of Munition Workers 
Committee," entitled “ industrial Fatigue and its Cause® ” ;* 
and the second Interim Report on “ The Question of 
Fatigue from the Economic Standpoint," published by the 




84 WASTAGE OF LIFE, LIMB, AND HEALTH 

suggested that further researches should be made with the 
object of determining the most economic intervals of daily 
rest in the various industries to secure the greatest output 
with the least fatigue. But of course, in a general way, 
the remedy for fatigue is rest. “ So necessary is rest,” 
says Dr. Winslow Hall, “ that it always should out-dure 
our proper toil, and the best worker is commonly the man 
wfyo can most thoroughly rest.” 

Deadly Gas Train-Lighting 

Train accidents under the most favourable circum- 
stances are terrible affairs, but the use of gas as an illu- 
minant for railway carriages, even when automatic shut-off 
valves are used in connection with the gas-cylinders, 
represents an additional danger that the travelling public 
have a right to be free from. It is little short of a scandal 
that not much more than a fifth of the chief railway 
companies light their vehicles by electricity. Railway 
companies should also be compelled by law to construct 
their vehicles of non-inflammable materials. 

Accidents caused by Vehicles on Streets and RoAps 

In the year 1915 there were 8,014 persons killed by 
rpad vehicles in Great Britain and Ireland, and 60,189 
injured. There can be little doubt that a large proportion 
of this waste of valuable life was due to reckless and careless 
driving. Vehicles are driven with little regard for the 
rights and safety of pedestrians, particularly by certain 
types of motorists, who expect people to hop out of their 
way, and who often recklessly turn off from a main street 
into a side street, regardless of people who may be walking 
across that street. On the other hand, pedestrians are apt 
to be too venturesome in crossing roads, particularly when 
they are in a greasy condition and crowded with traffic ; 
or. they may lose their heads when crossing and step back 
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into the path of a vehicle. Leaving a bus or tram on the 
offside to cross the road and being caught by a vehicle 
coming in the opposite direction is a fruitful cause of 
accidents. And then we have deafness and abstraction as 
contributory causes of street accidents. 

Insane Rule of the Pavement. Danger of keeping 
to the Right instead of to the Left 

In 1916 nearly three times the number of fatal accidents 
occurred to pedestrians who stepped off the footways 
from their near side, with their back to the oncoming 
traffic, as compared with those which resulted from 
leaving the offside facing the oncoming traffic. This 
shows the folly of the present rule of the pavement, and 
the wicked waste of life due to it. The rule should be 
reversed forthwith. 


Accidents caused by Vehicles on Streets and Roads 
IN 1914 AND 1915 COMPARED 



1914. 

1915. 


Fatal. 

Non-Fatal. 

Fatal. 

Non-Fatal. 

England and Wales 

Scotland 

Ireland 

1,991 

229 

110 

58,481 

4,145 

1,714 

2,564 

285 

165 

54,222 

4,235 

1,732 

Totals 

2,380 

59,840 

3,014 

60,189 


Accidents in Mines 

The loss of life and limb underground is very great ; 
during the last fifteen years 20,000 men were killed in the 
mines of Great Britain, and 2,500,000 men seriously 
injured. It is to be feared that there will always be 
wastage of life in underground working, as not a little of 
}t is due to negligence ; but science and improved methods 
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should do much in the time l<» (time t«» keep iEwh the 

appalling waste of valuahle lives. 


Waste due to Diseases i>koj*itki> uy Imh jutiks is Am 

The effect which is produced ou the respiratory organs 
by substances inhaled into the lungs has h>»g 1>« « n known 
as a potent cause of respiratory diseases, and acute 
pneumonia and especially chronic non tubercular phthisis * 
(consumption) arc produced. The suspended matter in 
the air which may produce these affections may he mineral, 
vegetable, or animal, hut it would seem that the severity of 
the effects is chiefly dependent on the amount of dust, ami 
on the physical conditions, as roughness, angularity or 
smoothness of the particles, and not so much <<n the nature 
of the substances, except in some special rases, A large 
number of trades arc unhealthy chiefly from this cause. 
This is the case, in fact, with miners of nil kinds. So, 
without, attempting to give n complete list of unhealthy 
trades, the following may be mentioned : Dustmen, 
corn-millers, teamen, maltsters, coffer roasters, pitper- 
makers, snuff makers, flock-dressrrs, feather drnmrrs, 
shoddy-grinders, dressers of hair, dressers of coloured 
leather, dressers of hemp, workers in flax, masons, w ire- 
grinders, some workers in wood, colliers, grinders and 
polishers of metals, file-cutters, makers of firearms, 
button-makers, china-scourers, and wool ami silk spinners. 
The makers of grindstones, and the workers in some kinds 
of glassware-making and sandpaper-making also suffer. 

Also in some trades, or under special circumstance*, the 
fumes of metals or particles of metallic compound* pun* 

1 This term, we arc toki, nlthmigh appttwtbtr tu »«mt ft, row of 
wasting disease, is commonly used Ut designate a malady having ft.r a* 
chief manifestation progressive rmadatitm t»f the tasty amt'bast « t strength, 
occurring in connection with morldd change* in tin* tong* and it* «thr» 
organs. 
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into the air of the shop. This is particularly the case in 
brass-founding and lead-smelting, and through such causes 
coppersmiths, plumbers, tin-plate workers, etc., are affected ; 
workers in mercury are subject to mercurialismus, and 
house-painters swallow much lead from want of cleanliness 
of the hands in taking food. 

Air is also injuriously vitiated by other trades ; thus 
there is hydrochloric acid gas from alkali works, sulphur 
dioxide and sulphuric acid from copper works, carbon 
dioxide, carbon monoxide and hydrogen sulphide from 
brickfields and cement works, carbon monoxide from iron 
furnaces, hydrogen sulphide from several chemical works, 
especially ammonia, phosphoric fumes from the manu- 
facture of matches, carbon disulphite from some india- 
rubber works, and organic vapours from glue-refiners, 
bone-burners, slaughter-houses, and knackeries. 

Thus it will be seen in what a wide range of our 
industries conditions exist favourable to the destruction 
of life, for the effect of dust or fume-laden air in the 
causation of disease is known to represent an appalling 
amount of suffering and a lamentable waste of life. An 
example of this wastage came to light in the Press on 
January 14, 1916, when it was reported that a Mr. Smith, 
in giving evidence before the Miners Federation at White- 
hall, stated that “ the average age to which men lived who 
worked in the ganister mines was about forty years, as 
phthisis was very prevalent among them.” In all such 
cases “ prevention is better than cure,” and statistics 
prove that in mines that are well ventilated the workers do 
not appear to suffer from an excess of pulmonary disease, 
or do so in a slight degree only. In fact, the importance 
of perfect ventilation in all industrial operations should be 
insisted on by the authorities and by the workers them- 
selves, and more general attention should be given by all 
Concerned to the study of industrial science. 
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Every precaution practicable should be taken to 
prevent the dust from any operation mingling with the 
air ; wet grinding should always be adopted when prac- 
ticable, and mechanically ventilated wheel-boxes and 
linen covers for the work should be used more generally. 
The wearing of masks and coverings for the mouth, and 
such simple contrivances, if more generally adopted would 
do much to conserve life and reduce human sufferings, but, 
most important of all expedients, there should he a more 
general adoption of localised exhaust ventilation. 

Factory and mining inspectors have done and are 
doing a great work in seeing that the Government regula- 
tions relating to hygiene are efficiently carried out, but 
there is good reason to believe that they do not get the 
assistance they should from the workers themselves, who 
in too many cases arc ignorant of the protection they can 
legally claim. 

Loss of Sight through Dakg&rou* Toys 

'Through the carelessness of parents and laxity of the 
law, serious accidents arc constantly occurring due to 
children being allowed to play with pop-guns and air-gun*. 
The author knows of a case in which » beautiful young girl 
lost the sight of an eye through a child firing at her with a 
pop-gun. 

On January 11, 1610, two eases were reported in the 
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will carry, and give the Commissioner some idea of the 
mischief of these guns.” 

The insensate folly of allowing such so-called toys to be 
used is beyond comprehension. A further case may be 
cited from the Observer, February 6, 1916 : 

“ A girl of thirteen, Violet Williams, Holyport Road, 
Fulham, has lost the sight of an eye as the result of a shot, 
such as is used with an air-gun, being discharged at her by 
some person unknown as she was playing in Lillie Road.” 

Summary of Reported Accidents ( 1913 ) in the 
United Kingdom 

Fatal . Non-Fatal . 


Accidents in factories and workshops 1,309 178, 161 

Accidents caused by vehicles on streets and roads 2,099 42,544 

Accidents caused by the movement of trains and 

railway vehicles, exclusive of train accidents 1,090 8,183 

Accidents on railway premises 7 694 

Train accidents 41 871 


Total, exclusive of war casualties and 

accidents in mines 4,546 230,458 


The Nation’s Economic Loss due to Accidents 

It is not easy to arrive at even a rough estimate of the 
economic loss to the nation due to the above wastage of 
human life (as we have attempted to do in the following 
article in dealing with war casualties) without knowing the 
sex and full particulars of the ages of the killed and injured ; 
but obviously the wastage is very great indeed. 

Economic Waste due to Wab Casualties 

The appalling loss of life that the great War is causing 
is a matter of grave concern to the nation. Apart from 
the consideration that we are losing the pick of our splendid 
young manhood, whose divine heroism is the glory of our 
Empire, the loss tells on the nation, from an economic point 
of view, in three different ways. 

In the first place, there is the loss of each man yalued, 
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as a machine* X< nv eaeh nnr. fruit* t h»* timr «»f lm» 
birth till the time he is abh* f*> earn his own livelihood, 
is a source of expense: he consumes food and clothing, 
has to he housed, educated, trained, and otherwise 
attended to; all this being so umeh expenditure 
of capital. His miring must he viewed m mi enterprise 
on the part of his parents ; mid that then* will to* n return 
for the outlay when the void h is capable of exerting himself 
is a reasonable expectation, In estimating such outlay, 
we may confine ourselves inereh to the subject of expense, 
leaving out of the question parent id hopes and anxieties, 
and, therefore*, viewing each human being as n innrliinr 
which has been perfected at so much eont. 

In the case of our officers, most $4 these could not have 
cost their parents less Hum JCHOO me h to f«ed, riot lie, and 
educate up to the productive age (there are few* nflircin 
of our regular army who hnve not mused mi out lay of 
three or four times this amount!, So, nssnmirig this sum 
to represent the average outlay* we have for mrh 10,000 
who have perished n total outlay of IMlipttflO, Anti if 
we assume that on an average each private soldier etist his 
parents first and lust £400, we have for every 100,000 who 
may perish a total outlay of £40,000,0110, 

In the memul place t there is the 1 om ranged by the 
abstraction of these ahlebmlird mm from pursuits profit 
able to the nation. And tut every vtuin in n healthy *tatr 
earns more than he consumes, this ftbsfriiefmrt m something 
more than temporary itmmvmimm* The overplus is 
more or leas, according to circumstance# * ioiiifft mim the 
increaae belongs to the employer, somtAlntrs it tmmim 
the property of the worker ; but be it one or the oilier, t\m 
increase cumulatively forms the national wealth* 1 $** flint 

4 W<* wm spending in normal time* mtwmt mjnmM nmjmm * t«t m 
the ordinary way, merely for mw living, m$4 m m mmmt mm* m to n 
per cent* more Umn mn tmmmmlt the. antaial fvgmwntiaft »«**■ 

savinp and investment*, mmmtml tm imm tu 
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each man who perishes, or is made incapable of doing useful 
work, represents an annual loss. Put in mint her way, he 
is valuable to the State as a machine to the extent, it has 
been estimated, of the capita! sum of £1,200. So the loss 
to the State would amount to £120,000,000 for each 100,000 
men killed or totally incapacitated. To which must be 
added the £40,000,000, giving a total loss of £100,000,000 1 
per 100,000 mem 

In the third place, the nation sustains u constant loss by 
the limitation of workers in the labour markets The 
abstraction of, say, 100,000 men either causes much more 
work to remain undone that ought to hnvv been done, or 
it throws an undue amount of work into the hands of those 
who remain, thereby increasing the wages of all kinds of 
ordinary labour. For it should be obvious that if three 
men are left to do the work which should properly be done 
by four, they will in one wav or another seen re the wages 
of four, while they do the work of three only. 

But this advantage enjoyed by the workers who remain 
is unsound and transient, ns in the cosiiiriofiwcrdth nit help 
each other, and the united savings of the nut ion form ft 
fund out of which each has u chance of getting Ids aharc » 
and the wealth that has for centuries been accumulating tit 
this country is n stock out of which wages* tiro paid and 
competencies real tsed. 

Wahtaok mm to Inefficient hmnrmu 

** M there tw fjgktf* 

There is accumulating evidence Hint inmlerjiiate lighting 
in and about our factories is a contributory cause of 
accidents ; and insufficient lighting is known to he n cause 

* Thm, nhoufrt Use total Mmlithm Hint pcrfMinmUy tnmjmO titled ef 
mil t lie fnra m cngiuced MW*m t to t*d t tMM 0 WW l*y t hr turn flic **-»r in mitei, 
tin; count rii** riJiicroieti trill I** i**r>fvT Uv llir *itm nf m$nm 

gl9 v a00^O0,UCP, finr I# the Urm m lit#* m #i*l Uicm|awit4§tio*f iliitit* 
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of eye-strain and headache, and in various ways in 

be prejudicial to health. But to many, n more eon 
vincing argument in favour of efficient lighting is that 
it improves the quality and quantity of the work turned 
out, at the same time making it easier to supervise 
the work and to keep the premises in a hygienic 
condition. 

Now, having regard to its importance, the question 
might well he asked. What is efficient lighting t It 
certainly does not necessarily mean the brightest lighting, 
for that may he a light almost as inefficient as the mean, 
dismal, wasteful systems that are to he found in many of 
our industrial works, and in the class-rooms of many 
schools; but a good starting-point is the axiom which 
guides the managers of our most scientifically organised 
works and establishments, and that i», the fast tight is tht 
cheapest. 

Briefly, lighting should either be uniformly diffused, or 
be focussed on the work. The former is usually required 
for large areas of work, the latter for small ones. A perfect 
example of the latter is to he seen in a ready- made clothing 
factory in Walsall, where the eleetrir light i* m arranged a* 
to throw an inch square light on the needle of eaeh machine- 
The eyesight of the worker is saved and the waste of 
light is avoided. The conviction is growing that good 
lighting pays the manufacturer. Indeed, two large ship- 
building firms in Glasgow have entirely remodelled their 
lighting at considerable cost both for inside and outside 
work. 

The variables involved as to what lighting i* most 
desirable arc many, which in most eases make the solution 
of the problem not a little difficult. In these matter*, no 
one is better qualified to speak with authority than the 
author’s friend, Major Frank B. Gilbrrfh, who may he 
briefly quoted. 
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The Essentials of Efficient Lighting 

Major Gilbreth says: 1 

“ The subject of lighting has, indirectly as well as 
directly, a great influence upon the output and motions, 
as upon the comfort of the eyes depends, to a large extent, 
the comfort of the whole body. The arrangement of 
lighting in the average office, factory, or house is generally 
determined by putting in the least light necessary in order 
that the one who determines the location of the light may 
be able to see perfectly. This is wrong. The best light 
is cheapest. By that is not meant that which gives the 
brightest light ; in fact, the light itself is but a small part 
of the question. Go into any factory and examine every 
light, and you will notice that as a rule they are obviously 
wrong. A light to be right must pass five tests — 

44 1. It must furnish the user sufficient light so that 
he can see. 

44 2. It must be so placed that it does not cause the 
user’s eyes to change the size of the diaphragm when 
ordinarily using the light. 

44 3. It must be steady. 

44 4s. There shall not be any polished surfaces ir \ its 
vicinity that will reflect an unnecessary bright spot any- 
where that can be seen by the eyes of the worker. 

44 5. It must be protected so that it does not shine m 
the eyes of some other worker. 

44 The use of polished brass and nickel should be aban- 
doned wherever it will shine in the worker’s eyes. For 
work done on a flat surface, like the work of a bookkeeper 
or a reader, the light should be placed where the glare will 
reflect least in the worker’s eyes ; where the work is like 
the examining of single threads, the relative colour and, 
figured pattern of the background, as well as good light, is 
important. This is obvious ; so is nearly everything else 
in good management. Go into the buildings among the 


1 u Motion Study/’ p. 50. (Constable & Co., London.) 
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workers, the students, 1 and the scientists and see how rai'ely 
it is considered. All of this is not a question of getting t In - 
most out of the light. Light in a factory is the cheapest, 
thing there is. It is wholly a question of fatigue of the 
worker. The best lighting conditions will reduce tire 
percentage of time required for rest for overcoming fatigue. 
The difference between the cost of the best lighting and 
the poorest is nothing compared with the saving in money 
due to decreased time for rest period due to less fatigued 
eyes.... 

“ The sub-variables involved make the problem as to 
exactly what lighting is most desirable difficult of solution. 
The proper solution will have such a beneficial effect, not 
only upon the man’s work, but also upon his welfare, that 
no time or effort expended upon it can be too great.” 

Major Gilbreth’s admirable call for efficient lighting', 
and his statement of the tests that good lighting must pass, 
should be carefully considered. In all lighting matters 
public opinion badly needs educating, for go wherever we 
may — in the streets, in public buildings, in domestic 
business and industrial establishments, and particularly in 
most country houses — we rarely find anything approaching 
efficient lighting. It is true that a few years ago, when the 
use of electric light and incandescent gas became general, 
the advance from the state of things represented by the 
poisonous and flaring gas-jets, or the dismal glimmer of a 
few candles, appeared to us as the perfection of lighting ; 
but since those days the lighting question has received, not 
a little attention. Indeed, some years ago, a Society of 
Illuminating Engineers was formed, which has since done 
very good work in the cause. And we have the Home 
Office Departmental Committee’s Report on Lighting, * 

1 The author, on recently -visiting tile classes of a large Municipal Junior 
Evening Institute, was much impressed by the inadequacy of the lighting 
particularly in the rooms devoted to drawing. Owing to the feehlcnew* 
of the lighting generally, an atmosphere dismal, inefficient, depressing and 
unattractive was created, the very antithesis of what should prevail to 
attract the young people. 

4 Cd. 8000, price lid. (Wyman & Sons.) 
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published in September, 1915, that deals with defective 
lighting in factories and workshops and its injurious 
effects, and suggests minimum standards of lighting. The 
Health of Munition Workers Commit tec’s Memorandum, 1 
No. 9, also deals with the question of lighting factories, etc. 
It is safe to assume that these official publications will 
do much to help those who have* lighting problems to solve, 
difficult it « some* of these are, hut it is doubtful whether we 
shall see any great general improvement until the workers, 
and other users of artificial light, know what really good 
efficient lighting is and stands for, and energise until they 
get it. 


1 fit, #21 £, final:* I pi, (Wytmn St Stum.) 
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CHAPTER VII 

The Food Question in relation to Waste 

So much public attention has been given to this question 
since the outbreak of war, and so much useful work in the 
cause of food economy has been done by the authorities and 
by some of the municipalities, that only the salient features 
of the subject need be dealt with. 

The Crime of Wastefulness 

In normal times the amount of food wasted in London 
alone is notoriously enough to feed all the starving poor of 
the capital, and it should be brought home to people living 
in the midst of plenty, even more forcibly than it is at the 
present time, that the large amount of avoidable waste 
which is so often permitted in their households should be 
ruthlessly checked ; but not to these fortunate ones alone 
should we appeal, as many poor but ill-managed house- 
holds are extraordinarily wasteful. 

Waste of bread even now, it is to be feared, is occurring, 
but since we have rightly been called upon to ration 
ourselves, there has been a noticeable diminution in the 
amount of this objectionable waste. Formerly, even in 
poor neighbourhoods, one used to see crusts thrown into 
the gutter, and half-loaves were frequently to be found 
among the refuse in the dustbins of the well-to-do. There 
is something peculiarly repugnant at any time in the waste 
of the staff of life, quite apart from its actual value and 
present shortage. 
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Unfortunately, most domestic* se rvants have no idea of 
economising* and when requested to save food are often 
openly contempt nous, or they give notice*, or they g* » on 
wasting. Indeed, they have hern heard to make remarks 
to the effect that they like* a Lit of waste, and the mistress 
is far too saving. 

Education in llorsnuonn Management 

It has been said that ” usually the greatest waste petes 
on in the houses of the very rich and in the homes of the 
very poor.” The latter arc generally excellent buyers, Lot 
indifferent caterers and worse cooks. It is admitted that 
the middle-class woman is generally a careful caterer amt 
a good buyer; wind, she has to learn just now is to effect 
economies, not only in buying less fund hut by buying 
economical substitutes for foodstuffs that have increased 
in price. 

In recent years classes in cookery and. household 
management have become increasingly popular, hut until 
such subjects are included in t he curricula of nil our schools 
for girls, and arc* regarded as of primary importune**, the 
nation will not be in a healthy condition. Hut the folly 
of using expensive gas cooking-stovex, utensils, and 
materials in giving cookery lessons to children of* the poor 
{which is n common practice), instead of employing 
cottage* fires and things, is so obvious flint the wonder is 
that it is allowed. 

As to the elimination of waste, if m largely n mutter of 
education ; indeed, in all our schools the true spirit: of 
economy and I lie wdekedness of waste, even in it# minutest 
forms, should he Instilled into the souls of our young 
people, 

Moiiiusinc! the Home 

One of the most beneficial effects of the necessity to 

economise owing to the War is the change Hint has runic 

u 
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over many households. The number of servants has been 
cut down (generally with the result of increasing the 
efficiency of those remaining), the mistress of the house 
taking in hand some of the duties that were previously 
carried out in a wasteful and inefficient way. Household 
books have been overhauled, and the quantities of butter, 
eggs, sugar, tea, soap, bread, etc., etc., used in the establish- 
ment have changed the suspicion that too much money was 
being spent on these things to the certainty that they were 
being used in a wasteful and extravagant way. In many 
homes these discoveries have led to shopping by telephone 
being abandoned, and to the mistress doing her own 
shopping, paying cash for everything hut bread and milk. 

An examination of the linen eupbonrd has perhaps 
revealed an amount of neglect on the part of the housemaid 
that, was appalling, banks of unmended linen being buried 
and put out of sight, whilst, on inquiries being made, surh 
things as napkins have been traced on their downward 
career from the table to the dustbin, qualifying for the 
latter by rough usage as dusters. Such discoveries in- 
variably lead to the mistress herself taking charge of the 
linen and seeing that the proverbial stitch in time keeps 
the contents of her cupboard in usable order. These 
domestic activities involve a certain amount of labour, hut 
to the true woman they soon become a labour of love, and 
bring into her life a new pleasure, creating in her a worthy 
pride in keeping her house in order, and preventing ail 
forms of household waste. 

Waste or Food in Camps 

This subject has been, and is living, very fully discussed 
in the Press, ami now that the attention of the authorities 
has been called to the scandalous waste going on in all part* 
of the country where the requirements of the troops have 
to be met, doubtless it will be still further reduced, liut it 
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must be admitted that the first consideration is the pro- 
vision of an ample supply of food for out patriotic troops ; 
further, having regard to their enorft»«^,‘aiid 
numbers, and to the way in which these numbers have 
rapidly increased, and to unavoidable causes, the great 
difficulties in getting the distributing machinery into 
working order were bound to lead to a certain amount of 
waste for a time : but a continuance of such waste would 
be nothing short of criminal negligence. 

The Fom.y of Overfeeding 

At the present time, when so many of our habits are 
being reviewed and corrected, some people arc asking 
themselves whether they are too indulgent where food is 
concerned. They should know that a famous doctor once 
said that more people in this country suffered in health 
from over-feeding than from under-feeding. Other people 
are curious to know whether, after all, the foodstuffs they 
favour are the best for them and the most economical. 
And not only the quest ion of what, changes in our food can 
be economically made, hut the regulation of our meal- 
times is receiving attention. 

On this [joint Dr. Winslow Hall, M.l)., 1 is of opinion 
that— 

“ three meals a day are sufficient ; and between each 
there ought to he an interval of five hours, in order that 
due rest may be given the stomach. The common dread ' 
of an empty stomach is nought but a bogey rained by 
greediness. Food while in the stomach is, properly speak- 
ing, outside the body ; it is evert detrimental, in that it is 
drawing down nerve energy for digestive purposes as long 
as it is there ; not until fra >4 has been digested and has been 
passed into the blood and tissues does it become available 
for work. Anyone who tests this statement will find that 

1 w Hie Krtdte at M*f* r " * boafe nt 8u%gimUum* 
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his best work is done on an empty stomach, and that, 
should a meal be lacking the dreaded gastric crave is but 
a fleeting incident which leaves him as efficient as before. 

It is possible for all to economise in food without loss 
of strength and health if they will “ Fhichensc " » that is, 
perfectly masticate their food. More work can be done 
on less food providing it is perfectly masticated, and, what 
is of much more importance, better health is certain to 
follow. 


CllKKNE, PoiUlHXiK, AMt I’OTATOKH 

Few articles of diet are more wholesome than bread 
and cheese, the latter having a high food value, about 
equal to that of beef, weight for weight. In recent years 
porridge as a wholesome breakfast dish has become very 
fashionable. But among the poor classes of South Briton 
it is strange that the oatmeal of the Scottish peasantry 
the national food - is looked upon with so much prejudice, 
and those who live upon if with so much pity. But the 
health and strength of tin? Scottish peasantry are pin 
verbial, and an effort on the part of our f«*«l reformers 
to popularise porridge and to demonstrate to our pour how 
appetising it can be made for occasional meals might do the 
State a g<xxl turn, since oatmeal contains not only starch, 
but much nitrogen and a fair amount of fat, although not 
quite sufficient for the purpose ; but this deficiency is 
usually in Scotland supplied by adding milk, or a little 
bacon, to the diet. 

According to Mr, Stephen*,* the quantity of oatmeal 
that used to be allowed to the plriughman ™ as hi* sole food 
— was two pocks, or 17$ lb*, in a week, exactly 2$ lbs, a 
day, and he remarks: “ I believe that no class of men can 
endure more bodily fatigue for ten hours every day than 

1 “ Book of this farm," etc., «#!. it., p. 8*4, 
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these ploughmen of Scotland who subsist, on this hrom 
thrice a day.” 

It has often been suggested that not a little of the 
intemperance met; with is due to the unsatisfactory meals 
provided for our workers in their homes. Meats and fish 
bought ready cooked (which are unsatisfying and leave a 
craving for stimulants), too often appear on their tables 
instead of appetising home*- made wholesome dishes of 
stew, cottage-pie, etc. Much remains to he done by our 
educational authorities in these matters. 

The Irish peasant thrives on a diet of potatoes, hut he 
requires some 10 or II lbs. daily. Potatoes contain chiefly 
starch (of which he therefore consumes a superfluous 
quantity), very little nitrogen, and scarcely any fat; hence 
he obtains, when he can, some butter-milk or bacon or a 
herring to supply the deficiency. 

Vast quantities of potatoes are apparently used in 
Germany. A considerable portion is dried in factories 
and used as food for both men and cattle, the dried stock 
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Daily Graphic (May 22, 1915) very opportunely pub- 
lished Dr. T. R. Allinson’s valuable views on vegetarian 
foodstuffs. He said : 

“ To keep a meat-eater takes from 20 to 30 acres ; but 
on grain food anything from 10 to 20 persons per acre can 
be kept. If, therefore, the people diminish their con- 
sumption of meat, and increase their consumption of fruit 
and vegetables, our country can support a great many more 
inhabitants. I anticipate that lots of people now will 
eat meat only once or twice a week. They will eat 
more vegetable foods, like Yorkshire pudding, Norfolk 
dumplings, macaroni, cheese, vegetable stew, pease 
pudding : and more wholesome bread, breakfast oats, 
rice, semolina, hominy, etc. Weight for weight, one pound 
of grain food is equal to about four pounds of fresh meat. 
Split peas, haricot beans, and lentils are flesh-forming. If 
you want a mixture of fat and lean beans, mix Soya (the 
Japanese) beans, which contain a lot of oil, with haricot 
beans. As to expense, you can live from 2d. a day up- 
wards. An old friend of mine at the age of sixty lived for 
several months on Is. a week, and remained a vegetarian to 
the day of his death at eighty -five.” 

On the other hand, it has been said that a vegetarian 
diet is good for one generation, but bad for the next. 

Eating to Live, or Living to Eat 

Another authority, Professor James Long (formerly of 
the Royal Agricultural College), has also given his views 1 
on the food question with the object of showing how better 
nourishment with improved health can be obtained for less 
cost ; and as they have an important bearing on waste they 
may be quoted. He says : 

“ Are we in Britain eating to' live, or are we living to 
eat, in this calamitous time ? Are we striving for economy’s 
sake and the nation’s, or are we simply pleasing our 

1 The Weekly Dispatch, May 23, 1815. 
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palates ? Let us be honest and have done with our folly 
and waste. 

u We are feeding our cattle, our horses, and sheep more 
sensibly than we are feeding ourselves. There is no branch 
of the work in the kitchen in which food is not wasted or 
spoiled. Let us eat less and be fitter to work for our 
country, and let us study the real needs of the body and 
abandon all luxuries, all foods which we do not require, 
selecting those only which are sent for our good.” 

Best Diet toe Sedentary Workers 

It is not easy to convince meat-eaters who lead a more 
or less sedentary life that they may injure their health 
through partaking of a diet largely consisting of meats 
which could be consumed with impunity by growing 
youths, but all authorities are agreed on the point. Thus, 
according to Dr. J. A. Paris, M.D., F.R.S. — 1 

“ Persons of sedentary habits are oppressed, and 
ultimately become diseased, from the excess of nutriment 
which a full diet of animal food will occasion. Such a con- 
dition is best corrected by acescent 2 vegetables. 

“ It is well known that artisans and labourers, in the 
confined manufactories of large towns, suffer prodigiously 
in their health whenever a failure occurs in the crops of 
common fruits.” ... “ Growing youths generally thrive 

upon a generous diet of animal food ; the excess of nutri- 
tious matter is consumed in the development of the body, 
and, if properly digested, imparts strength, without deple- 
tion. Adults and old persons comparatively require but 
a small proportion of aliment, unless the nutritive move- 
ment be accelerated by violent exercise and hard labour. 
In our climate a diet of animal food cannot, with safety, 
be exclusively employed. It is too highly stimulant ; the 
springs of life are urged on too fast, and disease necessarily 
follows.” 

1 “ A Treatise on Diet,” p. 132. A standard work, fifth edition, 183T, 
by Sherwood. 

2 Slightly sour. 
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A Change of Diet mjoi u> hi; \u\tn, Sunvi.v 

Further, the following from the pen of Sir Hewy 
Thompson, F.R.C.S., 1 will rove additional ctmlidcxtcr and 
guidance to those who contemplate revising their dietary. 

“The meat eater's digest ion is taxed with far less 
quantity of solid, but that very euneenl rat ion in regard 
to quality entails on some stomachs nn expenditure of 
force in digestion equal to that required by the vegetable- 
eater to assimilate his much larger portions. And if must, 
be admitted, as a fact be\ oml question, that so me persons 
are stronger and more health)" who live chiefly or alto- 
gether on vegetables, while there are many other# for 
whom a proportion of animal food appear* to be desirable, 
if not necessary. In studying this matter, individual 
habit must he taken into account. An animal feeder rimy 
by slow degrees become a vegetarian, without loss of 
weight or strength, not without feeling any hmmvmmm* 
in the process ; but a sudden change in dirt in tins direc- 
tion is for a time* almost equivalent In starvaliniu The 
digestive organs require 11 eonddemblr period to accommo- 
date themselves to the performance of work different from 
that to which they have hern long accustomed, find in 
some constitutions might fail altogether in the attempt." 

(JoaiV Mti tv rent (YmAGKtut 

It is well known that many < , olh»g«-i>* in thr country 
experience it good ileal of difficulty mul fnul it no ms y 
matter to secure a proper supply of milk, a foodstuff tlmt 
is so necessary, partieiiiarly where then are young children. 
Cottagers often have far to go for milk, and they ran, as 
a rule, ill afford to get a sufficient supply, whereas if a 
goat were kept it would materially reduce, if not entirely 
eliminate, the family milk bill. Goaf* are proverbially 
easy to feed, and among the* household waste there is 
usually sufficient greenstuff and other odds and etuis to 
sustain a goat in excellent condition, 

* »«»1 Wiling," j». ja, ((,i|i>ert * l>,|*. r ,, 
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Household Stockpot 

frugal household proper use is made of the 
it is a notorious fact that the poor of this 
ha%r e not been trained in the little household 
s w liich are so well understood and practised on 
neri-fc ; where in the humblest homes a stockpot 
' bo be found for the reception of trimmings of 
rinds and bones of bacon, scraps of raw 
‘ s * *rrtd potato parings, 1 etc., and such-like odds 
* 1 3rx eluding even the water in which vegetables 
i boiled, to obtain most nourishing and appetising 
cm> often ‘these useful fragments are considered 
^and are wasted. Very little heat is required 
tie oontents of the pot simmering. 

iir lay be of earthenware for small households, 
1 tinned one fitted with a tap, to allow the stock 
•vu off without admixture with the grease floating 
-K I si to be preferred. 

Hay-Box Oven Cookery 

rirreiple of the Thermo-flask is well understood : 
nt ** of the bottle are kept hot or cold, as the 
tf the jacket prevents heat passing into or out 
k ; in other words, the flask has a non-conducting 
ml on similar lines the contents of a saucepan or 
m brought to the boil can be kept hot for hours 
ft the fire if surrounded by suitable non-con- 
iHtorial. A convenient and inexpensive arrange- 
jivo effect to this economy and convenience is 
ox oven which has come into use. A suitable 
c* thought at the grocer’s for about twopence, and 
feI*L or flannel, or sacking and newspaper, tacked 

I should first be brushed and rinsed thoroughly, then 

being washed before turning them into the stockpot. 
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on to its inner surfaces and lid: then a hunch of fresh, 
clean hay to form a nest completes the apparatus. Its 
use is easily understood; thus, a saucepan ot potatoes 
after a few minutes’ boiling on the fire is rapidly placed in 
a hollow made in the hay. then hay is spread over the 
saucepan, the lid of the box is put on, and held down by a 
weight or strap ; then, after about twenty minutes, the 
potatoes are cooked, whilst the fire has been free for other 
uses, or, in the ease of a gas stove, the gas has been econo- 
mised. Apparently, in the ease of meat, the time the 
saucepan should he left in the hay ho* is about three times 
the number of minutes it is left stewing or boiling over the 
fire. 1 Thus after a little experimenting a woman may 
prepare her dinner before engaging in other household 
work, or going out to work, and find it hot find ready some 
hours later. Dried peas, beans, and porridge, etc., may be 
boiled and put in the box overnight and he ready for use 
in the morning. 

Economy in Fonn 

A most excellent pamphlet on the economy of food, 
and some suggestion* for simple and nourishing meals for 
the home, has been published by the Board of Education, 

1 From information pub&ihrt! by the Mutton*! Ft**! Font!, *h«!**, mi 
a rule* take iwlrt a* hmu *» if wifcffl in thr nrtttmuy w*y, toil me »«t 

sjiollt'if k* ft longer. 

It in pood hie to rsmk worr f!i*tt ntir tltob lit * tlmr. hut mt no nmoifti 
must the inm In* ojmmi until the Uml whtrh thr i nmi rooking 

lit ready. All me*! tltohe# mjnirr a &*mt aloft , 

A ealetiJation nhntilil lir ntiwlr m to thr Irit0.lt ctf fimr they wmM take 
in tlw ordinary wav ; they ntomld thru hr rw4rtl tor half that tmw m\ 
th© &m nr fm*\ mill ftniuhrtl to thr box. After * littlr rif^nrrirr mmmy 
tilings ran to* toft mi tlw gm one* thin! m even km than thr utm rr*ft#ifwf 
In tin* ordinary way. 

The fallowing tin mmw of the thin#* witbHb mmy lie cmfcrtS in tlw 
hay-box— 

Bmkd the tmu*l time on the Hrr* three Imwm in Itir tom, 

In the usual way, stew gently tor inrty-flvr mi tint** tm 
the gnu or Urn, leave in the box tor three m fmt limit*, 

BmM Beef *-~Ila!f the uwuul time *m the gm m hrr, mi. In the tom an tong 

m fawilhli, 

Potatms^Vut into mbl water* bill one mtotit*, Imv* in the ht*% to? 

two or two and * half btmm. 
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price One Penny. Its title is “Economy in Food ” 
(Circular 917). It gives notes on some specially nourishing 
forms of food, by the use of which n large reduction may 
be made in the quantity of meat, usually eaten. A wealth 
of valuable information is given, which if intelligently 
used would greatly increase the variety of meals, reduce 
their cost, and eliminate the elements of waste which 
at present represent a great national loss. 

Thk Nation’s Food JUm, 

In pre-war times we were importing food to the extent 
of some £325,000,000 per annum, and the nation’s food 
bill cannot fall far short of £1,000,000,000 per annum. At 
every turn we are now being wisely fold that it is a patriot ie 
duty to economise, particularly in food and things that are 
imported ; and there is strong evidence to prove that the 
universal adoption of some of the commendable economics 
practised in German households, as a matter of course, 
would save the nation tens of millions a year, and set free 
cargo space in merchant vessels. Hut where nre our 
national organisers and practical educationists If We 
badly need a few domestic economists such as Frau Heyl, 
who is energetically assisting the German Government in 
dealing with the fowl question and in preaching the gospel 
of the prevention of waste. 


CHAPTKK VI !1 
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Waste due to Adulteration 

The notorious udultcrut ion of foodstuffs and beverages 
which continues in our midst can only hr regarded as n 
scandal. It is popularly supposed Unit we nrr protected 
against adult end ion of our foodstuffs, beverages and drugs 
by inspection unde r thr Foot! mid Drugs Ad% but many 
of those who have given attention to the matter believe 
that through one cause or anothe r the Acts are practically* 
to a large extent, a de ad lette r. In not n snail! proportion 
of the detected frauds the Laws or Bye-Laws are appar- 
ently not strong enough to he of scivier, or some loophole 
exists by means of which the* guilty escape punishment,, 
Be this as it may, it is quite certain that fcoincthing more 
must he done by the authorities ere long to protect the 
health and pockets of the people. It would be « great 
boon if standards for all art irles of food could be laid down 
by competent authorities ; so much prugreattt has been made 
in food analysis that no difficulty exists to prevent I hi*. 


Frauds* which cost the lhm*m Mttunm a Yeah 

The economic aspect of the matter .should not tie over- 
>ked»as the loss due to adultemtion txt the aggregate truest 
very great ; but assuming it to amount to ittt average 
only fourpenee per head of the papilla! *f#r$ per week, 
would represent the huge sum of over £%I,<MH>,000 per 
aunt. But hiss due to injury to health mtmoi pnwdbfy 
estimated, 

lot 
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The scope of the Acts should lie extended, if neerssary, 
so as to include* in searching inspection, followed hy eon 
vietions where frauds are defected, oils, malt liquors, 
wines, spirits, mineral wafers, tobacco, etc., snuff, seeds, 
drugs, patent medicines, textile fabrics, etc., efe. 

For some years the trashy, worthless character of many 
of the expensive* patent and proprietary medicines, etc,, 
sold has been exposed in a work entitled “Secret Remedies," 
a perusal of which makes one wonder why such cruel, 
heartless frauds are allowed to continue, 

Aoultk Hants and Injoiuoiw Vukkkkvativks in Use 

Such deleterious ingredients as opium, copperas, 
strychnine, Indian hemp, darnel seed, tobacco, extracts 
of logwood, alum, and salts of zinc and lead are used to 
adulterate intoxient mg liquors, whilst poisonous and 
anti-digestive drugs that are forbidden by medical men on 
account of their action on the heart and for other reasons 
are used ns adulterants pure and simple, or as antiseptic 
preservatives, Boraeie acid, 1 salicylic acid,* bisulphite 
of lime, formaldehyde, sodium benmite and sodium 
carbonate, for instance*, are extensively used in many sorts 
of focal, notably meat, fish, bum, bacon, poultry, butter, 
milk and cream, etc.* and if is believed that, it in quite 
possible for a consumer to take large doses of these danger- 
ous and deleterious substances in n single ditv. In this 




whilst, so far as foodstuffs are concerned, there appears 
to be no good reason why the af»ove deleterious antiseptics 
and others should be used, a# few possess any advantage 
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whatever over common sail, which is certain in its action, 
cheap, abundant, and, within limits, harmless. 


1)i;tkcti;d Fh.u ns 


The following include some of the frauds compiled by 
the Pure Food Society (inaugurated about the year HHiKj, 
and published in the Daily (iraphir in June, ts»H : 

“White pepper.— Husks of black pepper bleached. 

Raspberry jam. — Apple pulp and husks. Apple pulp 
makes the jelly clear-looking, but it costs £8 a ton in place 
of the £80 a ton charged for raspberries, 

Jams.— Most cheap varieties consist mainly of apple, 
no matter what they are labelled. 

Cocoa.— Three parts sago and cream. 

Flour.— -Piaster of Paris, 

Gorgonzola cheese.— Artificial rinds composed of bary- 
tes and tallow. 

Lard. — Addition of paraffin wax. 

Tea. — Exhausted and re- dried leaves and other leaves 

mixed. 

Brandy.-— 4 Plain ' alcohol obtained by chemical pro- 
cesses, usually German potato spirit. 

Chocolate.— Foreign fats and starches. 

Preserved green vegetable*. - Sulphate of copper to 


Olivo oil. — Sunflower oil is largely sold as olive oil. 
Oxtail soup, holt led, has been found to consist of l«*»r»- 

flour and sago. 

Lemon-juice and non-alcoholic drink#,— -Salicylic arid.” 


Further Frauim 


The list might well be continued, as almost everything 
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Bread is chiefly adulterated with alum or sulphate of 
copper, for the purpose of whitening it and of giving solidity 
to the gluten of damaged or inferior flour ; or with chalk 
or carbonate of soda to correct the acidity of such flour ; 
or with boiled rice or potatoes to enable the bread to carry 
more water, and thus produce a larger number of loaves 
per sack of flour, to the extent of about 5 per cent. ; but 
the presence of more than 47 per cent, of water would 
itself cause the analyst to suspect the presence of one or 
both of these foreign starches. A good loaf should be 
neither crumby nor sodden, and neither sour nor mouldy. 
It should keep well, and be easily restored to sweetness by 
heating it in a closed vessel. The only adulterant of bread 
which is not practicable in the case of flour is the addition 
of an excessive quantity of water ; but as the possible 
adulterants of flour are legion a much stricter inspection 
is called for. 

The way in which bread is delivered to us at our doors 
requires attention, as it is not pleasant to think of the 
unwashed basket, the dirty-fingered boy, and the dusty 
coat of the baker’s man. 

Butter is adulterated by mixing with it inferior fats, 
and with water, salt, and farina. Most of these impurities 
are seen when a sample of butter is melted in a glass, and 
allowed to stand in a warm place for a few hours, when the 
pure fat will float as a transparent oil, while the water, 
salt, farina, etc., will subside to the bottom of the glass. 
Occasionally, also, too much casein, or curd, is left, which 
is one cause of butter becoming rapidly rancid ; and this 
leads to the use of additional salt to prevent rancidity — in 
fact, to so much as to hide the flavour of the butter. Ordi- 
nary fresh butter generally contains as much as from 12 to 
13 per cent, of water, and sometimes a little salt and a 
trace of curd. 

One of the favourite butter tricks is to take a pat of 
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fresh 'butter, scoop out the inside, fill if wills n large lump 
of margarine, and pat it together again. 

Champagne of the c heap kind is produced from rim- 
bar!) stalks, gooseberries, and sugar, the pr* whirl bring 
largely consumed at balls, races, etc. Tin* manufacture 
of wine* from sugar and the refuse husk, etc., of the 
grape has been largely practised, and a great purl of the 
wines of France and tiermnny has erased fa be the juice of 
the grape. 

Tea.— L eaves of the* willow, sloe, oak, plane, hereh, 
elm, poplar, hawthorn, and chestnut are said I*.* he mixed 
with or substituted in this country. Hand and magnetic 
oxide are added by the Chinese. 

Coffee is adulterated by roasted peas, brans, or other 
grains, potatoes, sugar, and chicory. Chicory k itself 
adulterated with roasted barley and when! grain* acorns 
mangold warn*!, sawdust* and beans mid jimm 

Flour, Oatmeal, Arrowroot, etc,- Bad Hour makes n 
ropy “looking glut cm which is very difficult of mmupnln 
tion, and it is of n dirty brown colour when linked. Hub 
meal is adulterated with barley itiml, mid arrowroot with 
inferior starches. 

Baking Powder containing armor is responsible for 

many summonses. 

Isinglass is often adulterated with gelatine, the fraud 
being ingeniously contrived so ns to retain to a large 
extent the well-known character of the genuine nr Heir, 
Immersed in cold water, the sftrrtl* of genuine mtiglmm 
become white and opaque lifer cot ton thread*, and they 
swell in nil directions, whereas those «if gelatine become 
transparent and ribl&mlike* 

MBkt the support of life for our infant population^ is 
commonly adulterate! by tin* addition of water j ami it 
is known by the appearance of ftp* milk* flit ifieeifir 
gravity of it, the quantify of cream which ri«*s n»4 th»- 
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chemical composition of the milk. The usual adulteration 
is accomplished in one of the three following methods, 
namely, by the addition of water in quantities varying 
from about 20 to 50 per cent. ; the skimming of the whole 
milk and its subsequent sale as new milk ; the addition 
of skim milk to new milk and the sale of the whole as new 
milk. Good milk has a rich appearance, and a full, pleasant 
taste. Its specific gravity ranges from 1,029 to 1,032 
(water being 1,000), the average being 1,030 . The addition 
of water tends to lower the gravity of the milk, but in 
many cases it is not easily detected. In genuine milk 
the total solids, that is, the casein, the milk-sugar and fat, 
form at least 12 per cent, of its weight, the remaining 88 
per cent, being water. In very rich country milk these 
solid matters may range as high as 14-8 per cent. 

The use of preservatives also demands attention, as it 
represents a danger. A new preservative, sold under the 
name “ Mystin,” for preserving milk and cream, has been 
advertised as possessing the advantage that its presence 
cannot be detected by analysis ; but formaldehyde and 
sodium nitrate have been detected in milk to which 
“ Mystin ” has been added, and its amount estimated by 
appropriate methods, although the substance is prepared 
in such a way as to prevent detection of this preservative 
by the tests ordinarily applied . 1 The danger of using any 
preparation containing a comparatively large amount of 
sodium nitrate is universally recognised. 

Among other preservatives for milk, cream, and mar- 
garine that are sold are formalin 2 and “ Aceoine,” found 
to contain sodium benzoate and sodium carbonate. 

A health inspector recently stated that some of the 
milk sampled is practically coloured water. 

1 44 Reports to the Local Government Board on Public Health *’ (New 
Series, No. GO), 1912. 

* On Sept. 1st, 1917, a milkman at Newport was fined £10 for 
selling milk to which this powerful anti-digestive drug had been added. 
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Mustard is generally so acrid and powerful in its 
flavour that it is commonly diluted with il«»ur, or other 
farinaceous matter, tumiciic i>< iiu* add* <1 to improve its 
appearance. The mixture is detected by inruns of the 
microscope, when the pinnules of starch and the colouring 
matter of turmeric arc easily seen. 

Spices, siuli as pepper, ginger, cinnamon, curry powder, 
cayenne, etc., arc more or less the subjects of fraudulent 
adulteration, which can he readily detected by the micro- 
scope. 

Potted Shrimps has the addition of hone acid ns a pre- 
servative, which is condemned. 

Artificial Vinegar.- Artificial vinegars as n class arc 
inferior in taste and flavour to vinegars which are solely 
the products of alcoholic and acetous ferment at ion of the 
saccharine liquors usually employed for the purpose, and 
in ordinary circumstances the nature of these artificial 
vinegars can he ascertained by chemical examinations. 

YVe are told in the licport of the inspector of hoods for 
\\m that 

“ Sulphuric acid is sometime* still added to vine- 
gar. Although, many years ago, when vinegar was taxed, 
the addition of sulphuric acid was permitted by excise 
regulations on the ground of its having a preserva- 
tive action, there is at the present day no need for the mat* 
of sulphuric acid ns a preservative ; since it i* cheap and, 
as far as sourness is concerned, an effective substitute for 
acetic acid, its presence in any vinegar must be regarded 
as an adulteration,” 

Clearly the interests of the consumer should be pro- 


acid should not be represented and mar 


vinegar ” or as “ malt vinegar,” but 


waste due to adulteration hs 

a iture of the product apparent; otherwise the 
sale of .such artificial products should he considered 
fraudulent. 


Affmcation of Formaldehyde to Foodstuffs 

For some years the use of formaldehyde, and solutions 
of formalin or preparations containing formaldehyde, 
have been in use for spraying and fumigating such food- 
stuffs as meat, poultry, cheese, hucon, eggs, milk, etc,, 
with the object of arresting decay or concealing incipient, 
decomposition and to hide any smell of stalcness or putre- 
faction ; but it should be generally known that formalde- 
hyde and its preparations have injurious effects in foods 
and drinks, and the use of such disinfectants and preserva- 
tives should be made a serious and punishable offence. 
Indeed, we are told in the Local Government Hoard's 
Foods Report, No. 0, JlMMt, that 

“ formaldehyde is a very powerful disinfectant ; it may 
retard digestion even when present in food in compara- 
tively large dilution ; and it readily combines with the 
protein constituents of foods, forming a compound which 
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paper are known to be used ns poor and fraud 

stitutes for leather. 

Rubber Adulteration. Rubber is often m 

terated with surroguit n consisting of the produ 
action of sulphur and sulpluir chlorides on rape a 
seed oils. These surrogates are gelatinous i 
nearly devoid of mechanical strength, and a 
diluents of the rubber with which they are mixed, 
rubber articles made by moulding (called m> 
arc also hugely prepared from old vulcanised 
worked, Typical of this class of goods we h»V 
or indiarublier overshoes so extensively used ir 

Worn-out tyres find their way to the rerlaiij 
to be manufactured into ncUnnud ruidu r goo< 
matic tyres contain on an average as much us 51 
of canvas, etc. In the fiscal year ending Jt 
America imported from Europe 20,000,000 lie 
rubber for reclaiming, but there are now some 
reclaiming works in Knglauti equipped with 
plant. I t is estimated that about 30,000 tons o! 
rubber are annually produced throughout the w 

Weighted Black Silks,— -Writing in the 
Seientifiquf , M. J. Permz shows thut w 
which began with the modest aim of making i 
sustained in ungumming- is now carried to the 
100, 200, and 300 per cent. This increase of 
produced by treatment with salts of iron and a 
salts of tin ami cyanides. The bulk is align* 
portionatcly to the weight. What is sold m sill 
agglomeration of various matters devoid of coh 
temporarily together by a small portion of 
elasticity mid tenacity of tin* fibre an* reduced, 
being one of the most permanent of organic l 
sparingly combustible, it becomes fragile, and 
tinder. 


CHAPTER IX 




Some Important Aspects of the Coal Question 

Coal, the Basis of Britain’s Greatness 

It is a melancholy and disturbing fact that so few people 
have correct views as to the basis of Britain’s greatness, 
a basis without which our moral and intellectual capabilities 
could never make or maintain us as the great factor in 
international affairs, and the centre of gravity of the 
world’s greatest empire. But economists know that our 
country’s great preponderance is based upon our manu- 
facturing and commercial greatness, and that the secret 
of this greatness and of our rise to wealth is our precious 
and magnificent store of coal. For coal is at once the 
source of heat and of mechanical power ; indeed, it is the 
material source of the energy of the country, and the chief 
agent in almost every improvement and discovery in the 
applied arts. It provides heat for household purposes, 
and heat and power for our countless industries, our rail- 
ways, mercantile marine, and Royal Navy ; and our 
electric plants and gasworks depend upon a free and cheap 
supply of this wonderful mineral. 

Coal is the raw material for our gas industry, which 
provides residual products for the manufacture of dyes, 
disinfectants, high explosives, oils, and drugs, etc., etc., 
whilst by exporting coal we at once provide ideal cargoes 
of sufficient weight and volume to assist in balancing our 
cumbersome imports ; thus relieving ships of the neces- 
sity of making outward trips in ballast, and thereby 
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performing an economic service of inestimable value in 
profitably working our vessels both outwards and inwards. 
The coal produced for these various purposes reaches a 
colossal amount each year, and year by year we make 
larger draughts upon a commodity which is almost the 
sole necessary basis of our material power ; a fuel that 
can never he replaced, as the phase of the earth’s existence 
suitable for the extensive formation of coal passed away 
for ever millions of years ago. But the grave fact to be 
faced is that the ever-increasing consumption of this 
miraculous mineral will lend to the exhaustion of our main 
wealth and of what lias become the first necessary of life 
in this country. Attention has often been called to this 
fact ; indeed, a great nmnv years ago, when the question 
did not cry out so loudly for consideration as it docs now, 
the eminent geologists, Messrs, (.‘oiiybenre and Phillips, 
wrote the following warning : 1 

“ The manufacturing industry’ of this island, colossal 
as is the fabric which it has raised, rests principally on 
no other base than our fortunate position with regard 
to the rocks of the coal series. Should our coal-mines 
ever bo exhausted it would melt away at once, and it need 
not be sai<l that the effect produced on private and domestic 


mmjra 


public wealth ; we should lose many of the advantages 


must be again shaded with forests to afford fuel to a 
remnant of our present population. That there is a 
progressive tendency to approach this limit is certain ; 
but ages may yet pass before* it is fell very sensibly, and 
when it does approach the increasing difficulty and expense 
of working the mines of coal will operate, by successive 


* >»} t Tj till W5 ffgg " 


long period, so that the transition may not be very* violent 
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of population Mtppnrft'd hy I WOillf 1 r*v M 1 lit I '* ^nllrrj 

into existene** a*" the demand for f l***ir labour trust'd; 
the eultivnt inn of poor lands would become less profitable 
and I hair conversion into forests moiv so/'’ 

The ItEMH'iu'Es of one CoAirrEues and co Hate or 

CoNM/M I'TIUN 

In estimation tin* ultimate resources of our coulftc^is 
we have* to pay at tent ion If# Ilia difficult ies of working at 
great depths, Tiie chief obstacles to deep working nre 
high temperature and cost, There is no uniform rule of 
increase of the earth's temperature with increase of depth ; 
it varies under different circumstances and in different 
localities according to the inclination and conduct icily 
of the strata, the presence of water, etc, 'Hie information 
which is now available points to a gradient of one degree 
rise* in temperature for an increase' in depth of rather less 
than tit feet ; further, in this country the tempera* 
turn of the curt li is constant nfc n depth of SO feet, and lit 
that depth the temperature is I s P, Now, t here appears 
to he no difficulty in working at a temperature of mmtr 
00* F, or more, provided the nir is dry and the ventilation 
is bride, so, using the above figures, we arrive at a working 
depth of xmm fret, some tlffj feet deeper than our present 
deepest mine, for n temperature of 05*’. 

Although hitherto no special appliances luive iippnr* 
ently been tried or required in order to roof the working* 
in deep mines, it m believed that t here wilt he no itwtperabfe 
difficulty in working at an additional few hundred feet 
below this level ; indeed, the Royal Cmmnimkm on Coal 
Supplies! (IfMH) fixed upon 4,000 feet m the limiting depth 
of practical working* and upon one foot as the minimum 
workable thickness of n scare of coal Ttie Cofiinnsskmer* 
estimated hi 1004, after most careful investigations, and 
the necessary deduct ions, the available quantity of 
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coal in the proved coalfields of the United Kingdom to 
he 100,914,008,167 tons. 

In addition to this coal within 4.000 feet of the surface, 
there arc in the proved coalfields considerable quantities 
lying at greater depths, and they estimated the amount 
of this coal to he ,'>,289,4.28,980 tons. Of course, whether 
this eoal at greater depths or any of if is recoverable or 
not depends upon the tnuximuin depth at which it may he 
found possible to carry on mining operations in the time 
to come. In addition to the proved coalfields we have a 
large amount of coal in the concealed and unproved coal- 
fields, at depths of less than 4.000 feet, and these were estim- 
ated by the Ecological Committee appointed by tin* Itnynl 
Commission to aggregate 39, 488.000,000 tons. Also, 
we have further unproved coalfields in the undersea area 
lying between five and twelve miles beyond high water 
mark in the Cumberland coalfield, estimated by Lord 
Merthyr to contain 388,000,000 tons. 

Bringing the above figures into line, we had in 1904, 
according to the highest authorities, the following estimated 
stores of eon! in the United Kingdom 1 in tons of 2,210 
lbs. : 


In proved wmlftekl* at depths not eswwlinic 4, mm ft, . . 

In unproved „ „ „ 

In ,, undenwa eoalltelds at depths n»t rsoeetUng 
4,000 ft 

Estimated total at dr|ith* not csmrding 4, (too ft. , , 

Estimated quantity in proved rwdftdd* at d**j«th* Mow 
4,000 ft , 

Total quantity, proved ami improved, at all depth* 


Tons, 

nw,Bi*,oaf»,j«T 
no, 4**3, or jo, out 

1 40.7*0, tWt.W 


Now our output of eoal for 1918 (the year before the 
War) amounted to 287,480,478 tons. So let us assume 

that the world** total wad rnwrvr* in nil the known 
coftjflekte amount to over 7,000,000 millions of metric tom. And that 

million* ^f ton»* knOWn ' ** * tM *lu«iw| the total rxwwd# b.ooo/kjo 
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that our industrial and commercial activities are to stag- 
nate (which is unthinkable, as it would mean the beginning 
of the end of our prosperity) and the output of our collieries 
to remain practically unchanged, then it will be seen that, 
with an average annual production equal to that of 1913, 
our store of coal in proved and unproved fields at depths 
down to 4,000 feet would be exhausted in about 485 years. 
And even if it were found to be possible to mine the coal 
remaining at the lower depths, it would only last another 
eighteen years at the same rate of output before it was 
completely exhausted. 

But the actual case is a great deal more unfavourable 
than this ; as in the past, with occasional fluctuations, the 
output has tended to increase in a geometrical progression 
when measured over suitable periods. The average rate 
of increase per cent, per annum has fluctuated somewhat 
considerably, for reasons well known to engineers. Thus 
the highest 1 was apparently for the period 1865-74, when 
it reached 3 *9, and the lowest for the period 1885-94, when 
it amounted to 1*76. But the rate of increase during the 
past thirty or forty years apparently averages about 2 per 
cent, per annum, which at first sight does not appear to be 
a serious increase ; but we are confronted with the appalling 
fact that an annual increase of 2-2 per cent, per annum 
would give a production trebled in fifty years, representing 
a vast shrinkage in the nation’s main capital. 

To get a grasp of the economic effect of this prodigal 
expenditure of a vital substance which can never be 
replaced, we cannot do better than quote from Jevons* 
classic work, “ The Coal Question,” 2 in which the rate of 
2 per cent., or, rather, of 21 \ per cent, in ten years, the 
equivalent of 1*975 per cent, per annum, is discussed. 

Take, as starting-point, the figure of 145,000,000 tons, 

1 “ The Coal Question,” by W. S. Jovons, p. 280. 

* Ifrid, p, 282. 
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the average output of the ten years lKl 5-K4, and we obtain 

the following : 

The average yearly pmUtirfion at thr sutHumctl rate r»f mwiw |12§ 
per cent, in H) years), would he 

For the 10 years ending I H84 1 45-0 nhilhoiHof tore. 



IH04 

.......... iTfj u 

,, ,, 


, 1004 

. .214 1 

„ 


HU 4 .......... 

......... ,'Xrd' I 


f ** 

f iri.i 



. *. 1 

f f Jil4 . 

.liMJHl 


’ ” ' 

1 044 

...... 400*5 


. ». 1 

» ** » 

1054.. 


*i n* 


The figure 170 2 compares with I lit* act tiaS 1 7*2 7 in « 
decade including flu* year 18fh% whrn flu* output fell some 
twenty million tons below the normal. The figure* 2141 
compares with the realised 21 Wh A eentury lienee, at 
this rate, the average annual out put would la* f ,300 million 
tons. The table shows that flu* attainment *4 figures of 
output, which may be at once declared impossible, does 
not depend upon the selection of the rate of lf| per rent., 1 
but on the maintenance of n steady geometrical progres- 
sion. At 2 per ecu!, per annum advance, the output of 
the half-century ending 1054 would lie If'M'tSft million tons, 
and of the succeeding half ‘Century 52.770 million ton \ 
together 72,700 million tons. With an estimated store of 
140,000 million tons in proved and unproved ronlfields 
at depths down to 4,000 feet it is sufficiently clear that it 
rate of progress which would exhaust more ttuin half of 
this store in a eentury cannot he long maintained. 

It may he readily admitted that the period of the 
introduction of the steamship, and such improvement* of 
the steam-engine as permitted its ever-widening itppl lent ion 
in industry, wits it period when an unusual rate of inereane 

* ia omsadrring the two ymm im* mmi Sitlt *tf rnmnimm 

mU of tuwwsfiviiig mn nwm$ro f It ? |n*r m»t. t fonml tlmt m mmtmrlmm 
of the yesm IS54 and UitW wt»ukl giw almml rwictly tin? w#« wrwitt. 
He then pwe«#rleit to make mnm mimbttimn «n tlir ifmt ttir 

average amutal rate of growth of mtr r*ml wmmmyflkm i» it| prr r»*nl „ lint 
being equivalent to m growth lit ton ymm mf 4! per r*«t , nr lit fifty vrar* 
of 4.58 per cent., or BJ-fokt, my. 
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in coal consumption might be expected. A rate somewhat 
below that attained at such n period might riot signify 
a cessation of such prosperity ns accompanied its high 
rate. But can any contention of equal force be set forth 
in reference to the comparison of the future with the 
present? Must not the inevitable slackening of the rate 
of increase • of our coal consumption involve either a de- 
crease of national prosperity, or a change in the nature of 
the industries tin the domination of which in our national 
life that prosperity has been built up ? 

The following table, showing the nation’s annual output 
of coal, and its value at the pit, should he instructive. 


The Nation’s Onrn' or Com. and its Vai.dk 


According to Whitaker { HUM) the output and value 
of the coal produced in the United Kingdom in the years 
1009-13 were as follows : 


Year. Tens. Value at lit. 

twat 5i«ii,N00,mm ...... *ion,BH«,om> 

lam 2*H,4.lo,owt . tns.nm.wto 

11*1 1 27t.MKi.WW UO.7Wt.WHt 

10?2.. 2O0.UO.tKSJ , ... 1I7.02I.OM* 

I #1.1 2K7 ,430.173 ! 41.53.’l.«m* 

inn 2«.i.wn,»tm »3<i.m*«,HSti 

JO* 5 2.W,2IM,<MI ........ l57.HiHI,«70 


Showing an increase in output for the period of five years, 
1909-18, of nearly 9 per cent. 

A good idea of how our enormous annual output of 
coal is consumed can be formed front the following 
tabic. 


* The late Mr. It. Triee-WilHmm, C.K., in an Appendix fnelnded in 
ilir “ llrfwirt of 1 1 ti.i Itoy*l ilitmmimmm *’ (1!WS)» fitit frirtrard uiilrtitetimt* 
ffhewln# wliiit flu* tml tmtmil* trottk 1 Im if tfir itvwuw **t Hw vnHntirmn in 
that mi m of iiiGreaie und tint fammtni* in if 10*1* mfm «*x|«crUrKtmi during 
thu thirty m forty *005 €*ont!mir«l to hr exfmrf eared In 

the fiitnrf . And It k iiiirrrfftlng to itolt* Unit thror rnlmilfttfofM 0 m the 
output for the fmf iwti m tonn. 
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Coal Consumption in thk Various Industrikh, ktc. 


The Royal Commission on Coal Supplies (15*04) reported* 
that the following estimate for 1 1H)8 may he regarded os 
approximately correct : 

Toitfi <2,240 lb*.) 


Railways, all pu rpcuuw lU k (KlO k CKlO 

Coasting hteumeni (bunkers) 

Factories »’m,000,»f*0 

Mines 2H.CKI0.CMI0 

Iron and steel industries 2# ,000,000 

Other metals and minimi)* I 

Brick works, potteries, glass works, and chemical works 

Cm works 25,000,000 

Domestic 2 32,(100,000 

Total home consumption ................ 107,000,000 

Exported (coal, coke, and patent furl) * , 47,000,1)00 

Foreign-going steamers (bunkers) Ut.mmMm 

Total raised * 2HO,H0O,00O 


Our Output of Coal com pa hki> with that of America 
ant* Germany 

A brief examination of tin* official records of coal pro- 
duced in the United Kingdom, the principal British colonies 
and possessions, and the principal foreign countries, shows 
that three countries, the United Kingdom, the United 
States of America, and Germany, stand out in striking 
contrast to all the others as being far and away the greatest 
coal producers in the world. And the relative outputs and 
corresponding rates of increase over the period 1*171-1011 
convey a lesson which demands the serious at lent ion of our 
economists and statesmen. 

On inspecting the following table the first thing that 
arrests attention is that in 1871 we produced over IW> {ter 
cent, more coal than was produced by our two principal 
industrial competitors ; w hilst forty years later, in 1011, 
our industrial competitors the United States and Germany 

1 ** General Ktpart,” pf . i, f p* $ % , 

* About IS owl, pur inhabitant mnmMf* 
f Jfevoiib, Cml Qu*«Uo« # M p, tit. 
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United 

Kingdom. 

U.S. America. 

(kinwmy. 


Ton*. 

Ton*. 

Toil*. 

1871 

1 17,352,000 

41 /184/mo 

2tM7*f v (KJU 

IHKI 

134,184,(88) 

70,078,000 ; 

*18,088,000 

1881 

185,478,000 

130,500,000 

78,710,000 

1 80 1 

218,047/1(81 

201,874/881 I 

108,580/Km 

1811 

271,882/810 

445/125/100 

158,104,000 


Sunn of the output* of the t 'idled Kingdom, U.S. Amorim, 


and Of many H7<i»0Ht ,000 

Output of all It ir rout of the world 170.708,000 

World'* output 1 ,002.880,000 


produced between them nearly 2f times the amount- we 


did. Now, in a rough and general way, the consumption 
of coal is a measure of industrial progress- - a progress 
that is only possible with a free supply of good and cheap 
coal ; ami this brings home to us forcibly that although 
we have enjoyed years of ever increasing prosperity, the 
recent rate of the increase of that prosperity cannot be 
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which will be accelerated should the present increase in the 
cost of labour continue), 1 will be the first manifestation 
of the decline of our coal power and of our greatness and 
glory, for British wealth is based primarily upon coal power, 
as we have seen. 


The Future Decline of Britain. — There is no 
Substitute for Coal 

We are constantly confronted with arguments, often 
put forward by unscientific men of great ability, intended 
to prove that when our precious store of coal is exhausted 
we can make use of some substitute for it. Such sugges- 
tions are not tenable, as everyone who takes the trouble 
to carefully examine the question is satisfied. 2 Indeed, 
the Royal Commission (1908) reported — 

“ We are convinced that coal is our only reliable source 
of power, and that there is no real substitute. There are, 
however, some possible sources of power which may slightly 
relieve the demand for coal.” 

In the past, great improvements have been made in 
the manufacture of iron and steel that have tremendously 
reduced the amount of coal required for their production. 
Although it is believed that we cannot hope to effect further 
important economies in this direction, there is great scope 

1 In the period 1888-90 the tons of coal produced per annum per person 
employed by us were 312, compared with 400 in America. The correspond- 
ing figures forthe year 1912 were : United Kingdom, 245 ; America, 000 ; 
Germany, 269 ; and Australasia, 522. But, as we have explained, a great 
deal of coal is mined near the surface in America, whilst we are working 
deeper and deeper levels. Further, the average value of coal per ton at 
the pit’s mouth in the United Kingdom in 1886 was 4s. 10cL, against 
0s. 4Jd. in America, but the corresponding figures for the year 1912 were : 
United Kingdom, 9s. 0|d. ; America, 6s. Id. These figures speak for 
themselves, and should set us thinking. 

* It is beyond the scope of these pages to discuss this fascinating 
question, but it can easily be shown that the tides and the direct radiant 
heat from the sun are the only two great sources of natural energy which 
man could harness as substitutes for coal, if it were commercially worth 
while. Advanced scientists look forward to the rime When through new 
discoveries the boundless energy stored in the molecules of matter which 
exist everywhere may be harnessed for the use and convenience of man. 
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in the limn* ptifcmf utilisation of the hy- products of coal, 
and of Hit* waste gases, ami waste Unit, and still greater 
economies due h» fin* hulk supply of electricity from 
stations near thr coalfields ; and it is ruthcr in these 
dim*! ions that we must work. And we ought to realise 
that thr timr has arrived whrn we should eliminate every 
form of wastr, in our inaunfaet ories and in our households, 
of that material which represents the priceless inheritance 
of our descendants; for, as we have seen, the time must 
come when they will find it impossible to compete with other 
countries enjoying a free supply of cheap fuel; and. then 
the past period of wasteful extravagance will he rightly 
branded the age of folly/ 1 1 Xu one better understood 
this Hum Jcvons, and the following eloquent but sad 
reflect a »n from his famous woik, “Tin* Coal Question/’* 
should he rend with interest : 

“ When our main spring is run down, our fires burnt 
out, may we not look fur an increasing flame of civilisation 
elsewhere V Ours are not the only stores of fuck Britain 
may contract to her former littleness, and her people be 



saw! hIkm* mtmw mm afmtdy written im the hook of rrmtUm, tm U* m t 
and wr have m right, by anythin# that w* 4c* or neglect, to involve tlinti 
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of multiplying nations in most parts of the earth, and, in 
spite of some discouraging tendencies, it is not to he 
doubted that they will prove a noble offspring. 

“The alternatives before us are simple. Our Empire, 
and race already comprise one-fifth 1 of the world's popula- 
tion ; and by our plantation of new States, by our guardian- 
ship of the seas, by our penetrating commerce, by the 
example of our just laws and firm constitution, and above 
all by the dissemination of our new arts, we stimulate the 
progress of mankind in a degree not to be measured. If 
we lavishly and boldly push forward in the creation of 
our riches, both material and intellectual, it is hard to 
overestimate the pitch of beneficial influence to which 
we may attain in the present. But the mu internum' of 
such a position is physically impossible. We have to make 
the momentous choice between brief but true greatness and 
longer continued mediocrity 

To those capable of thinking in generations and cen- 
turies, the certain decline of the industrial and material 
prosperity of our beloved country must inspire them with 
feelings of sadness; but such feelings in turn give rise to 
the proud reflection that the wane of Britain’s power will 
march with the ever-increasing splendour of the Empire ; 


et 

ui 
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South. Wales there is a store of 140,000 million tons of 
coal, in Queensland 83,000 million tons, and in Victoria 

33.000 million tons — a grand total of 256,000 million 
tons, in addition to large quantities known to exist in 
Western Australia and Tasmania ; so who can tell whether 
in the ages to come the centre of power and control of 
our glorious empire may not gravitate to the antipodes ? 

In the centuries to come, the so-called Yellow Peril 
may be something to reckon with ; as apparently there 
are in China stores of coal available that are practically 
inexhaustible. Indeed, it has been estimated that in 
Shansi there are 350,000 million tons, and in Taitsau 

630.000 million, a total of 980,000 million tons. This 
too, according to many accounts, in addition to other 
mineral riches beyond estimation. Such a country peopled 
by races whose many sterling qualities are well known 
and highly appreciated (for John Chinaman has the reputa- 
tion of being a fine fellow) will probably in the time to 
come reach a degree of development that will destroy 
the world’s balance of power as it exists to-day. 

Wicked Waste of Coal in the Past 

The total quantity of coal that has been wasted in 
this country will be never known, particularly that which 
was wasted before the Royal Commission of 1871 sat, 
when so many sources of almost criminal waste were brought 
to light. Indeed, the investigations brought out the fact 
that vast quantities of coal had been left in the pits by 
prodigal modes of mining, coal that is not likely to be 
recovered : vacant spaces being left in the gobbing, on 
each side of which the refuse was piled up to support the 
roof ; and mountains of slack burnt at the pit-mouth ; 
but it is only fair to say that in those days the possibility 
of utilising this useful fuel was not realised. Even in the 
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present-day practice far too much waste occurs in mining 
coal, although in the best -managed pits there is apparently 
not much to complain about. 

The Indefknsihee Si.xi>ix<;-h<*ai*k Ponticact Systkm 

which is being worked in the coal trade is a most ■objec- 
tionable one : hut fortunately it came* under the notice 
of the “ Committee appointed by the Board of Trade to 
inquire into the* causes of the present rise* in the retail price 
of coal sold for domestic used' and the Committee reported 
that ; 1 

“ l'h e mechanism by which prices are fixed and the 
sum paid by the purchaser is divided bet ween the merchant 
and the colliery owner presents one curious feature peculiar 
to London. Some of the* best kinds of household coal 
coming from the Midlands (Derby shin* and Nottingham* 
shire) are largely sold by the collieries to the London 
merchants on what is known ns n sliding- scale contract* 
A pit-head price is fixed corresponding to a fixed retail 
price in London; the colliery owner never gets hm than 
the fixed pit-head price, but when the retail price in London 
rises above that mentioned in the contract, he receives 
half the increase, I* or in stance, a contract is made at 
10s, 9d. pit-head price corresponding to a retail price cif 
25s.^ If the latter fulls to 24s, the colliery owner still 
receives 10s. Od, per ton ; but he will receive Us, 84 if it 
rises to 20s., Its.. 9d. if it rises to m M mul so on. The 
colliery owner has, during the past winter/ uutoiiiaticaliy 
received 4s, IkL per ton out of the rise of its, front the 
summer price of coals sold under this kind of contract 
It is obvious that this arrangement gives coal owners anil 
merchants a common interest in high prices, while there 
is no sharing of the loss if prices are low. The merchant 
Is not assisted to reduce prices to tin® ocmsuiner when 
supplies are abundant by any reduction m the price lit 

1 &b 7$rn f m$; eHce i pi. 
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pays to the colliery for his contract-coal, The arrange- 
ment has mon-over an important effect on the amount 
by which London prices must he raises! to recoup either 
colliery owner or merchant for an increase in his costs. 
If they rise €d. per ton, the consumer must be charged Is. 
per ton extra ; for the parly whose costs have risen receives 
only half the increased price. Such a system appears to 
us indefensible/* 

Evidence was also given us to how this system is worked 
in practice on the London Coal Exchange ; 

u A few lending firms decide upon increased prices 
which* without more ado, become the* 4 public prices ’ of 
the day* and are advertised next day in the newspapers. 
Sliding** scale contracts are made on the basis that the 
price to he paid to the colliery owner varies, not with 
the retail price actually received by the merchant to whom 
he supplies the coal, but with these * public prices’ as 
advertised. The pit-head price rises fid. per ton on each 
Is. advance of the 4 public price® for nil buyers alike, 
and does not fall for any buyer until the 1 public price * 
falls, Tims, without any system of penalties or under- 
cutting, the leading merchants in fixing the prices are 
secured pm Umta against competition by the find that any 
reduction made by an outside competitor in Ids retail 
price gives him no corresponding reduction in the price 
which he pays to the colliery owner under the sliding* 
scale contract.” 

In the year I ft Hi nearly 17,(100,000 tons of coal were 
consumed in London alone, and probably the quantity 
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be read by all interested in the great coal question. It is 
true that it does not carry us as far as many were hoping 
it would, but the following grave warning with which it 
practically concludes will doubtless do some good : 

“ We trust that the measures which we have recom- 
mended above will prove practicable anti efficacious in 
reducing the price of coal ; but in the event of prices not 
shortly returning to a reasonable level, we think that the 
national interests involved are such as to justify the 
Government in considering a scheme for assuming control 
of the output of t he collieries of the United Kingdom, with 
a view to regulating prices and distribution in accordance 
with national requirements during the continuance of the 
War.” 

The Purchase of Poai. ok a Scientific IIahih 

Well may it be suit! that coal is almost as 
necessary to maintain life as bread, for when this indis- 
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consumers, taking some thousand or more tons a year, 
can afford to apply efficient tests to make sure that they 
get value for their money. 

Some years ago we heard a great deal about “ standard 
bread,” but surely a much stronger case can be made out 
for some kind of standardisation of coal. But unfortun- 
ately the matter is not such an easy one as it may appear 
at first sight, as the quality of coal varies within such wide 
limits ; for even coal from the same seam and the same 
colliery often varies considerably. But surely the buyer 
should be insured against the delivery of poor and dirty 
coal. Fortunately, the municipalities are beginning to 
move in the matter. And, opposed as many are to 
municipal trading, there can be little doubt that a great 
weight of public opinion would be in favour of steps being 
taken to protect the people in this vital matter, and to 
encourage the municipalities to purchase coal on a basis 
of analysis and heat value, so that good coal could be 
retailed at reasonable prices, and at a profit sufficient to 
cover all the charges and working expenses. Indeed, the 
following recommendation made in the Board of Trade 
Committee’s Report 1 (previously referred to) should be 
welcomed, and should receive serious attention. 

“ We also recommend that the Government should at 
once consider the question of inviting the London County 
Council to arrange that the Council itself and any other 
public bodies which already possess or can secure the 
necessary facilities should, during the coming summer, 
acquire and so far as possible store within easy reach of 
London, large stocks of household coal, to be sold during 
the winter at prices and under conditions to be fixed in 
consultation with the Government, to traders engaged 
in supplying small consumers. Such a step would, we 
believe, have a salutary effect in steadying prices.” 

1 “ On the Causes of the Present Rise in the Retail Price of Coal sold 
{or Domestic Use.” Cd. 7866, 1016. 
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It is to be hoped Hint should effect he {riven to the 
above recommendation the authorities concerned will 
organise a department, for the systematic purchase of coal. 
The problems involved arc too technical in character 
to be discussed here, but it might be explained that, from 
time to time they have received a good deal of attention 
and that the United State's Government has instituted 
a system which is applied in the purchase of coal for 
Government, use, which has much to recommend it. The 
contractor is paid a bonus for coal delivered which is of 
better quality than the standard set in the specifications. 
For deliveries of coal which fall below that standard, de- 
ductions arc made from the contract price, proportional 
to the decreased value of the coal. 

This system has advantages and disadvantages, but 
the complexity of the combined bonus and penalty system 
is avoided in the procedure followed by the Department 
of Water Supply, Gas and Electricity for New York, which 
may be applied with slight, modifications to meet any ease. 
Before drawing up definit e specifications a careful investiga- 
tion is first made of the diameter of the various cords 
supplied in the buyer’s area, and from these results a 
diagram is plotted giving the moisture, volatile sulphur, 
ash, and combustible matter ; and any coals falling within 
the limits so outlined arc put in the list of eligible* as to 
quality, or not open to a penalty. Coals lying outside 
these limits and below them arc penalised with respect 
to weight but not as to price, so that the buyer should not 
buy water or incombustible mineral matter and pay for 
them at the rate agreed upon for good coal. 

Our municipalities are already large buyers of coal 
for their electric lighting departments and for other pur- 
poses, so it would not be a difficult matter to organise a 
system for the purchase, inspection, and sale of coal ; and 
in cases where the sale and delivery were not practicable, 
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the municipality could purchase in bulk and inspect 
and market the coal of guaranteed quality through the 
existing merchants. 

Something must be done to protect the public, at least 
the poor, for, as things are at present, the veriest rubbish 
is often foisted on to those least able to bear the burden 
of high prices and poor qualities. 

Fuel Economies in the Home 

The annual consumption of coal for domestic purposes 
in the United Kingdom cannot be much less than 40,000,000 
tons ; it was 32,000,000 tons in 1903. It is common know- 
ledge that a great deal of this enormous quantity is very 
wastefully burnt in grates, only a small proportion (about 
13 per cent.) of the heat of combustion being given off in 
an open fireplace and more or less efficiently used for heat- 
ing the rooms. It is true that the open fire is pleasing 
to look upon, and that it is most useful in ventilating the 
room ; on the other hand, the combustion is usually so 
imperfect that vast quantities of smoke are emitted from 
the chimneys, and this vitiates the air, blackens household 
effects, and tends to destroy vegetation. But the careful 
tests carried out by Dr. Des Voeux many years ago, with 
the assistance of the Office of Works, have established the 
fact that grates which emit the least amount of smoke are 
also the most economical consumers of coal ; and there 
can be little doubt that the best modem grates consume 
some 20 to 25 per cent, less coal. 

The increasing use of gas for heating and cooking is 
doing something to abate the smoke nuisance and to 
economise coal, and if it were found possible to supply 
gas for such purposes at a lower charge, doubtless the use 
of gas-stoves would receive a further impetus. But for 
anything like an important economy in the use of coal for 
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domestic purposes we must look to a considerable; extension 
of central healing in houses, the open lire or an electric 
radiator being merely used as supplementary to the general 
warming by hot-water pipes or stoves. A general adoption 
of this system would, in the opinion of the Royal Commis- 
sion on Coal Supplies (1908), lead to halving the present 
consumption of coal for domestic purposes. It is true 
that decided progress has been made in this direction, but 
it may be that the absence of proper provision for ventila- 
tion in connection with some of the systems in use accounts 
to a great, extent for the prejudice which exists against them. 

There are also many minor economies that deserve 
the attention of small householders. For instance, all 
domestic grates should have a hacking of firebrick ; blocks 
of firebrick in a wide range of sizes suitable both for the 
backs and sides of grates are usually stocked by ironmongers 
and the oil-shop people. These reduce the quantity of 
coal required to fill the grate, and the blocks once heated 
give the fire a bright and cheerful appearance, and tend 
to prevent the escape of heat to the iron back and sides. 
Better still, a good backing of fireclay, plastered on to the 
back of the grate in its plastic state, and well perforated 
with small holes to reduee the tendency to crack when 
baked, will with care last for years, but it requires to be 
gradually dried and heated before using the grate, to 
prevent, cracks appearing. Pieces of chalk laid in the 
grate at the back of the fire, forming alsmt a third of its 
contents, are a fairly good substitute for the above. 

Most coal contains a good deal of slack. This can be 
most economically burnt by forming it into fire-bats, which 
may be done by filling paper sugar -bags with the slack, 
tying them up with string, soaking them in water, and 
draining them, when they are ready for use. One of these, 
placed at the back of the grate when the fire »# made up 
from time to time, will burn brightly for an hour or two, 
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Further, a mixture of coni dock awl clay made into 
large balls will burn for hours and give out a great heat. 
The last thing at night partly consumed coal should be 
taken off the fire and put to cool on the hearth for further 
use. 


Coke ah a Hoeskhomi Few, 

In coking, coal loses about one third of its weight, hut; 
increases one-tenth in bulk. The average weight of coke 
is 45 Ihs. per cubic foot, or, in round numbers, 50 cubic 
feet weigh a ton. The calorific value of coke is about 
12,500 B'lTJ per lb. A good quality house coal should 
have a calorific value of about 1 4,000 BTU. So, on a 
heat value basis, such coal at 2H,s. per ton would equal in 
value coke at 25s. per ton. But coke will not burn freely 
in an ordinary grate, and at the best it is not a clean fuel 
for household purposes, owing to its large amount of ash, 
etc. However, when broken to the size of a chestnut anti 
mixed with aimut; an equal amount of coal it {turns very 
well, ami a certain amount of economy ensues, as coke 
can very often la* bought direct from the gas-works at 
about two-thirds the price of coal. It burns very well 
in the ordinary anthracite closed stove, anti on economic 
and patriotic grounds it should lie used instead of anthra- 
cite coal, as in its manufacture valuable by-products arc 
produced for which t here is a great demand for munition 
work. 


IIow to Lav an» Limit a Fire 

The price of firewood is steadily going up, whilst the 
size of the bundle is coming down, so economy in wood 
in lighting fires i» liecoming necessary. As it is, in many 
households n whole bundle of wood is thrust in where half, 
or even a third, would do. Anti then, too often, through 


188 


SOME IMPORTANT ASPECTS OF 


want of skill in arranging t he paper, wood, and coal, the 
fire has to be relit, with the wastage perhaps of another 
bundle and more paper. This being so, the following 
extract from a little pamphlet issued by Messrs. Cliarring- 
ton, Sells, Dale A Co., giving hints on lighting fires, may 
with advantage be read : 

“ In laying a fire, shake free the ash and remove all old 
cinders on a shovel. Fold half a sheet of newspaper and 
press it down into the grate, allowing the edges to protrude. 
Place a small lump of coal in the centre, and lay the wood 
in a conical shape all round it. Place half a sheet of 
newspaper around this, pressing it well down in the grate, 
and cover the whole with the residue of the wood. Then 
place on top of this only sufficient coal to cover the surface, 
and put the cinders on top of this, principally at the back 
of the grate. As soon as the wood is well alight remove 
the burnt paper by gently passing the poker along the 
bottom of the grate so as to clear t he air passages and enable 
the wood to heat the bottom plate. 

“ If these directions arc* carried out it will be found that 
the fire will require no more attention for two hours at 
least.. 

“Most people choke their grates with t<*o inueh paper 
over the air apertures and wonder why the fire does not 
burn. The ash-pan must be* cleared daily or the fire* will 
not draw properly,” 

It may be added that if the coni to be used for lighting 
fires be well dried before a fire the night before, and two 
or three of the sticks of wood be pointed and user! with the 
pointed ends downwards, the wood and con! e asily ignite 
with the use of very little paper and wood. 

Waste due to the Smoke Nuisance 

In winter some 50,000 tons of coal are daily consumed 
in domestic fireplaces in London alone. This, in certain 
states of the atmosphere, produces clouds of smoke resting 
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for days over the central districts, shutting out the sun, 
even when it does not descend in foggy weather as a thick, 
impenetrable, and partly poisonous mass of darkness. 
The evil has been greatly increased in recent years by the 
installation of great power stations for the production 
of electricity in the London district, with their hideous 
chimney shafts belching forth clouds of grimy smoke. 1 

During the fogs of 1879-80 it was noticed that asthma 
increased 220 per cent., and bronchitis 331 per cent., with 
a considerable rise in the death-rate. The injurious effect 
of smoke upon household property and upon the contents 
of houses is well known ; and the mere expenditure occa- 
sioned by the nuisance in London alone was some years 
ago estimated, after very careful consideration, as amounting 
to the huge figure of over £5,000,000 yearly. 2 Since 1881 
a great deal of attention has been given to the problem of 
smoke abatement, which really resolves itself into the 
problem of the production of perfect combustion. With 
perfect combustion it is believed that one-sixth the coal 
at present used in domestic fires would produce the effects 
ordinarily obtained, with a great gain in cleanliness and 
public convenience; we should no longer have sooty 
chimneys, and the atmosphere would no longer be polluted 
by unburnt carbon — in fact, the “ London fogs ” would 
lose their distinctive character of grimy opacity, although 
they would not become any less frequent than now, as 
it is an error to state that these fogs are caused by the 
smoke which blackens them. 

The sulphur of the coal (oxidised ultimately to 

1 It has been estimated that 70 tons of soot fall every month on each 
square mile within the precincts of Manchester. Of course in London the 
quantity is not so great ; but, assuming it to be only 45 tons per month 
per square mile, some 120 tons of soot would fall every day during the 
winter on the London area. 

2 Probably if the soap and other cleaning materials used, and the cost 
of laundry work and of domestic work involved in the daily household 
cleaning be taken into account, the sum would be nearer £20,000,000 S;t 
the present time. 
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sulphuric acid), and not the carbon, is the active non- pre- 
ventable and destructive agent, the evil effects of which on 
town air, on human lungs, and on plant life, etc., are well 
known; so the abolition of smoke would mean an enor- 
mous gain in health and in cleanliness, whose value cannot 
be over-estimated. 

All the methods that have been suggested for the 
abolition of smoke fall into two classes, namely (I) The 
use of some other kind of fuel, and (2) the improvement 
of the appliances for the burning of bituminous coal. 

The possible substitutes are (ft) anthracite, (b) patent 
fuels, such as coalite, (r) gas, and (d)coke, Of these, with- 
out question, coalite is to be preferred ; gas, of course, is 
the most convenient, anti when efficiently installed there 
is little to complain about, but for continuous burning, 
day by day, it becomes expensive. 

The number of different domestic grates anti stoves 
that have been invented anti used with the object of secur- 
ing complete combustion is so great that we are precluded 
from discussing them here ; it will sulliee to explain that 
the exhaustive trials carried out at the South Kensington 
Smoke Abatement Exhibition many years ago, on a great 
number of domestic grates and stoves of different types, 
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products of the distillation of this fresh fuel, heated from 
below, do not get properly mixed with the air till they have 
been drawn up the chimney, thus large volumes of cold air 
are continually being sucked up through the fire, cooling 
it and carrying its heat away from where it is wanted. 
The object aimed at by the improved methods are regularity 
of supply of both fuel and air, so as to maintain a steady 
temperature, a steady evolution of the products of distilla- 
tion, and a steady and complete combustion. 

Heating, Lighting, and Power from the Pit-Head 

The ultimate solution of this colossal problem, one of 
the greatest of the age, is to practically abolish the use 
of coal in all our cities and towns and consume it at the 
pit-heads and other convenient places for the generation 
of electrical energy, distributing the electrical current to 
every city, town, and village for traction, power, lighting, 
cooking, and heating purposes. The cost, of course, would 
be enormous, but so would be the saving in countless 
directions, particularly in the utilisation of the coal’s 
valuable by-products, such as gas, tar, oils, spirit, pitch, 
and sulphates. 

Such a gigantic scheme presents no insuperable diffi- 
culties, and would, if carried out by the State, be an econo- 
mic proposition that would transform our populated 
centres from the begrimed places we know them to be to 
centres of sweetness and light. Further, it would greatly 
help to solve the domestic servant problem ; and the 
elimination of so much waste of kinds too numerous to 
particularise here would have far-reaching economic 
effects, and would enable the nation to recover the cost 
of the scheme in the course of a few years ; and, it has been 
estimated, make it possible to supply power throughout 
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the country at. as low a pric*** as onc-cighth of a ja-nuy per 
Board of Trade unit . 


Great Scheme eou Ki ectuic Si ri'i.v eoh ai.i. Ri’iu'ohks 

Since the above lines were written the Goa! Conserva- 
tion Sub-Committee has issued (l)eeemher, 15*17) an 
interim report, to the Ministry of Reconstruction regarding 
electrical power supply in Great Britain. It. proposes, 
briefly, to supply all our industries with electrical power 
generated at big super-power stations, not more than 
sixteen in number lor the whole country, aial to eliminate 
or combine all smaller stations. 

The object, of the scheme is to economise our coal 
supplies. The amount of coal used in the United Kingdom 
for the product ion of power is estimated to be 80,000,000 
tons, at a cost of, say, £40,000,000 at the pit -head. By an 
up-to-date and national scheme of electrification, 5, 5,000, (MX) 
tons of this (£ 27 , 000,000 a year) could, it is believed, be 
saved. 

It has been settled conclusively during the past fifteen 
years that the most economical means of applying power 
to industry is through the electric motor. 

A JL. if ... _ A Afel****# *»*#•*#>«» £ 1 & 
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The Coming Agricultural Revolution 

“ All original wealth comes from the soil .” — Adam Smith. 

The Home-Grown Food Question 

In 1913 we imported foodstuffs to the total value of 
£324,308,770, a truly colossal sum ; on the other hand, we 
have seen almost throughout the length and breadth of 
our fair land a marked absence of that agricultural activity 
and enterprise that have so much enriched some of the 
small countries of Europe. Old countries like our own 
are apt to repose more or less upon the accumulated 
advantages derived from the labours of past generations, 
until they are stirred into action by some strong impelling 
force to encourage in every possible way scientific research 
and invention, and to adopt well-established discoveries 
and improved methods. 

The progress of science is ever revealing new wonders, 
such as the inoculation of unfertile soils with the con- 
stituents of good earth taken from superior land, the cross- 
fertilisation of different kinds of wheats achieved at 
Cambridge, M. Flammar ion’s method of stimulating plant 
growth, the extraordinary increase in productivity due 
to the use of Prof. Bottomley’s bacterised peat, the 
extinction of insect pests preying upon fruit-trees by the 
introduction of its enemy discovered in some foreign land, 
and the magic of continuous cropping and intensive cultiva- 
tion. Well may we look forward to still greater marvels, 
and be encouraged to spare no efforts and expense to 
discover them. 

i43 


144 THE COMING AGRICULTURAL REVOLUTION 

We are using the whole strength of our Empire for 
war. We need it quite as much to provide ourselves and 
our Allies with foodstuffs ; and after the War our efforts 
cannot he relaxed, owing to the world shortage of food- 
stuffs, so our master-words must be Progress and Organisa- 
tion ; with the mobilisation of our engineers, chemists, 
and agricultural experts and workers, never forgetting 
that although we are an industrial nation, agriculture is 
still our greatest industry. That our available agricul- 
tural land is not fully cult ivated is apparent to the ordinary 
observer, who can see up and down the country tens of 
thousands of acres either under-cultivated or lying in a 
waste condition. Indeed, there arc good reasons for 
believing that the agricultural productivity of the country 
could be easily doubled and trebled by more intensive 
cultivation, by the application of scientific knowledge, 
by the utilisation of waste lands, and by the general adop- 
tion of modern methods ; whilst co-operation in the 
purchase of requirements, and in the transport and market- 
ing of foodstuffs, would enable our farmers to compete 
with the foreigner, who is well aware that we have it in 
our power to become practically independent of him. 


that we could quite easily produce in our own country 
all the hundreds of millions of eggs and the enormous 


The reply was, “Yes, we know you could, but we arc 
quite certain you never will, as you are too conservative 


past folly, and inspire; us to develop our agriculture to the 
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campaign to turn .'MIOO.(HH) acres of grass land into arable 
land for HHK. Of course such an extensive turnover of 
pasture land raises the question of our milk supply, but. 
some advanced agriculturists believe that if farmers would 
keep their cows in stall, and feed them on maize and other 
crops* grown on the land now under pasture, they would 
produce three times more milk and meat, for the nation. 

Our agriculturists would he wise if they studied care- 
fully the wonders that Sir Horace I’lunket has worked for 
Ireland. Britain badly needs the priceless services of a 
few Plunki ts. 


Fa it mi no a IIuiiii.y Twhnh’ai. Indu.htuv 

If we are ever to make n success of our agriculture, 
by intensively working tin* land for all it is worth, to raise 
its productivity to the maximum, we must radically 
alter our views as to the type of training our young farmers 
should receive. As things are at present (or rather were 
in the immediate past), we too often have the sons of the 


occupation, attending markets and fairs, anti often the 
hunting-field and race-course , It is true that some of the 
letter type after leaving school are put to farm labour and 
kept steadily at it, becoming proficient at every kind of 
work performed on the farm ; hut though this is a good 
professional training m fur as it goes, it docs not go nearly 
far 


ft 
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over the country, in most of which an excellent training 
in the technology of farming can be had. 

In cases where the future farmer is specialising in some 
branch of agriculture, such as fruit, poultry, cattle, or 
forage, etc., the training required is, of course-, greatly 
simplified ; but wc shall never get all t hat is possible out 
of the soil until the country has an adequate supply of 
thoroughly trained men capable of farming on a large 
scale, who arc masters of agriculture, in the sense that a 
captain of industry (such as a general manager of a large 
engineering works) is the master-mind that intelligently 
controls all the multitudinous activities of his staff and 
workers. 

Before an adequate idea of the highly technical and 
varied character of the training such agriculturists should 
undergo can he formed, a brief survey of the qualifications 
of an ideal superintendent of agriculture might be attempted. 
It must be admitted that he should be a good business 
man with a great capacity for work, a knowledge of simple 
book-keeping, and a sound grip of farm economics ; and 
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papulous village’s upon the demand lor produce. Live 
stock, horses, (‘attic, sheep, goafs, hogs, and poultry of 
different breeds. Farm management of live stoek, Modem 
engines, machines and implements of husbandry, I lair 
use, cast, and maintenance. Elementary veterinary science. 
Rough carpentry. Advantages of co-operation for trans- 
port, the purchase of requirements and, the sale of produce, 
etc. Improvement of waste’ lands, etc,, etc. 

Now, having regard to the eat holicity of the qualifica- 
tion# as outlined above, if goes 'without saying that. I lie 
raw material for our agricultural colleges cannot lie too 
good; fortunately, we have in our young men reared in 
the country in an agricultural atmosphere, an adequate 
supply of the very finest to draw upon, and if the Slate, 
in its wisdom, sees to it flint in our colleges there are farm 
classes, and assists in the foundation of a sufficient number 
of additional colleges mid farm schools to give us in every 
agricultural centre a college, with suit able mumiina* 
laboratories for research, apparatus and experimental and 
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the most perfect, agricult ural machinery and labour-saving 
appliances, etc., in any quantifies required, line ability 
and means required for arranging an efficient transport 
system, an unlimited market for every kind of agricultural 
produce at our doors; and last, hut not least, unsurpassed 
organising powers to carry anything through to a success- 
ful issue that we seriously put our hand to. 

But we must he on our guard against encouraging 
anyone to prepare for an agricultural career who is not 
qualified by intelligence and a good capacity for work ; 
for too often parents resort to an agricultural calling for 
their sons whose inability to progress in other callings 
shows clearly that they are unfitted to prepare for a strenu- 
ous career, in which success can only he secured by unre- 
mitting labour, and by a training in highly technical 
matters ; for it has been truly -said by J. Haiti Kriswell that 
“ the British are kept up to the mark by u land which is 
very kindly if one will only feed it, cultivate it, and work 
it thoroughly, and by a climate which does not permit the 
farmer to make mistakes. It is no use for him to plough 
when he ought to be clearing his crops, nor for him to look 
after his weeds when he should be liarvesting his wheat.” 

m*. - - *- - 1 i- _ i*. i * « * 
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unlimited demand fur men of the right type to qualify us 
farm hands. 


LaUCH'U-SAVIXc; MaCHINKKY H*H ISCRKA.SK OK Tll.l.AWK 

That any substantial iucrcusr in f he production of 
food must rest upon a greater output from the soil is well 
established, anti we are informed by a Government Report 1 
that 

“Speaking generally, thclundof Kurland is being kept at 
u comparatively low level of cultivation, and that it might 
he made to produce a greater amount of food without the 
withdrawal of labour from more profitable industries. In 
particular, the conversion of arable land into grass, which 
lias taken place to the extent of nearly 4,000,000 acres 
during the lust forty years and is still going on, must 
necessarily be attended by a diminution in the amount of 
food produced. We received evidence that a great deal 
of tins land would produce twice as much meat, and milk 
when under the plough as when in permanent grass, and 
that more, and not less, stock could hi* maintained on it 
if it were restored to arable cultivation, wink* it would 
also be producing corn for human consumption. It docs 
not, however, follow that the larger grass returns from 
arable land, beneficial as they would be to the nation, 
would always be attended by a corresponding profit to the 
farmer. His labour bill would be greatly increased, and 
account must also be taken of t he greater capital required, 
the increased risk, and the call for more skill and manage- 
ment. We were, however, assured that for some years 
prior to the War arable farming had been remunerative 
on all but the heaviest of soils, that it affords opportunities 
for profit not open to grazing, and, particularly, that it 
can be intensified and cheapened by the employment of 
machinery in such a way as to render it possible to pay a 
higher wage to the agricultural labourer. 

* “Finn! I(i|«irt of the UejauttnentaS Committee on tin* Home I'm* 
Auction of Vmnl." (C*l, WtV5, Wet., 1015.) 
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“ A larger supply of agricultural tractors and ploughs 
would be of great assistance to farmers, but, owing to 
the priority which is necessarily given to goods required 
for war services, the manufacturers of agricultural tractors 
and ploughs are unable to turn out machines, owing to 
the shortage of labour and material.” 

Thus we are confronted with a most unfortunate con- 
dition of things ; but there can be little doubt that if the 
Government could before long arrange to give greater 
facilities to farmers to hire tractors and ploughs (say of 
American make) and labour-saving machinery, and to help 
them with seeds and fertilisers, a great and much-needed 
increase in the production of foodstuffs would result. 

Inexpensive Motor Ploughs and Agricultural 
Machinery Required 

Although for some years steam and oil tractors for 
direct-traction ploughing have been efficiently used, they 
are expensive machines, ranging in price from some £500 
for those of about 30 horse-power, to some £1,000 for 
more powerful machines up to about 70 horse-power. 
Of course, to these sums a considerable amount must be 
added for engine gang-ploughs and accessories, to complete 
the ploughing plant. Such machinery renders good 
results and is an excellent investment when operations 
are carried out on a large scale, but if we are to see a great 
agricultural development, with every possible acre effi- 
ciently utilised, we must produce well-designed general 
purpose motors, fitted for road work and goods haulage 
as well as all-round work on the farm and estate ; and also, 
in enormous numbers, inexpensive mechanically propelled 
ploughs capable of doing similar work on five- or ten-acre 
fields to that done by implements pulled by animals, 
machines that can also be effectively used for inter-cultiva- 
tion, capable of scarifying, hoeing, and scuffling between 
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. trees in orchards, hop gardens, vineyards, and generally 

< for cultivating between rows of growing crops. 

Such ploughing machines are being imported from 
America in fairly large numbers, and are being made in 
this country, but on a small scale ; they are built cm the 
i lines of a horse plough and are sufficiently powerful to do 

the work of three or four horses, the fuel used being petrol 
or paraffin. The work done is similar to that clone by 
implements drawn by animals, but the motor machines 
J have several advantages over the latter, for they do not 

require rest and are always ready for work. There is also 
absence of padding of the subsoil from hoof pressure ; and 
as the operator has only to turn on the; fuel and oil taps, 
start the engine, and control the running of the machine 
by means of one lever actuating a friction clutch, an 
unskilled worker can soon be trained to operate it. Further, 
as the driver may ride on the seat when the plough is at 
U» work (provided that the engine is not overloaded), instead 

of struggling to keep the plough straight, carrying several 
pounds of soil on his feet, it can be easily worked by female 
labour, or by a slightly injured soldier. The power is 
usually obtained from a single-cylinder motor of about 
10 horse-power, automatically controlled by means of a 
sensitive governor, giving n constant engine speed, whether 
running light or under the loud. The price of such machines 
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munitions of war. Wo have spent tens of millions on this 
machinery, and the nation must see that there is no whole- 
sale scrapping after t he War, as by judicious rearrangements 
and scientific organisation practically the whole of the 
prodigious engineering and industrial equipment laid down, 
and much of that commandeered for war purposes, could 
be utilised in some way or other for the regeneration of our 
agriculture and industries. 

Even the distilleries and gas-works, that are now being 
used in connection with the production of high explosives, 
could be extended and utilised for the production of home- 
made fuel for the motor implements and transport vehicles, 
etc., as we shall see. Fortunately, after the War, there 
will bean enormous number of motor vehicles, that are at 
present used by the Services for transport and other 
purposes, available for the conveyance and distribution 
of raw materials and of agricultural and other produce. 

For working out the great problem of the complete 
organisation of the industries of the country, we shall 
need for one purpose or another every man who can do his 
bit. Indeed, every man should be where he is wanted in 
peace time as in war. 

Wk MUST STANDARWHI& AOBieUI.TURAl, MacTHNKHV AND 
ItEQUlHKMKNTH 

On most farms there is a serious waste of mccItMtteal, 
animal, and manual power continuously going on, largely 
through the want of ellleient implements and machines, 
or the imperfection of those in use. It is eomrnonly 
known tliat in the past each important invention in agri- 
cultural machinery has led to enormous savings ; thus the 

* 
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and so it can be easily shown that the introduction of 
modern implements and machinery in cases when the 
conditions are favourable has always led to great economies, 
despite the high cost of such plant. 

But the question of cost is one of vital importance, and 
no matter how much the State may be prepared to help, 
through agricultural banks, or how much manufacturers 
assist through the hire-purchase system, no great progress 
can be expected until machinists, by adopting the most 
modern systems of manufacture, including standardisation, 
considerably bring down the selling prices of all farmers 5 
requirements. It can be done. In fact, it must be done 
to enable us to recover our financial equilibrium after the 
War. Firms should be encouraged or directed to specialise 
in fewer implements or machines, and to lay themselves 
out for the production of them in enormous quantities, 
for it is primarily in this direction that costs can be reduced. 

The enterprise and output of our leading agricultural 
engineers are probably unsurpassed, but there are up and 
down the country far too many manufacturers who have 
not kept pace with the great progress that has been made 
in manufacturing processes in recent years. For example, 
some years ago the author looked over a flourishing works, 
in an agricultural district not a hundred miles from London, 
in which ordinary ploughs were being manufactured, and 
was astonished at the antiquity of the plant used. It 
might have come out of the Ark ! Indeed, it is safe to say 
that if this particular implement had been produced in 
sufficient numbers, and by the use of the most up-to-date 
plant and processes, it could have been turned out at a 
cost not greatly exceeding that of the raw materials from 
which it was made. It is to be feared that this is only 
too typical of much that is being done in this country, 
representing a state of affairs that could be radically 
altered by organising the various factories, and arranging 
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that each should specialise in the production in great ■ 

numbers of such things as they are best able to turn out. 

A committee recruited from the ranks of the lending 
agricultural engineers, the Royal Agricultural Society 
(which in the past has done so much in raising the standard 
of agricultural machinery), tire Hoard of Agriculture, and 
the lending agricultural colleges, presided over by an 
organising genius, if appointed soon enough and endowed 
with suitable powers, could work wonders before the War i 

is over in the directions indicated, if sufficient labour could i 

be secured. 

JDKMomi.is.vno.N am* Farm Wouk 

j 

When hostilities cease some millions of men will be 
free to engage in industrial work of some kind or other, 
and it is reasonable to suppose that the open-air life they 
have led in the held will tempt a large proportion of them 
to take a hand in agricultural work; and should this 
synchronise with a great extension in the use of labour- 
saving machines and of implement*! used upon the farm, 
the new condition of things would tend directly to elevate 
the condition of the rural workers, as there would he a 
reduction in the drudgery heretofore imposed upon human 
thews and sinews, with an equalising of employment 
throughout the year, and a better and steadier rate of j 

wages. Further, however we go about it, we have to ace I 

that after the War there are not hundreds of thousands of • 

unemployed crying for work and food. 

Fanning on the most economical lines requires a good j 

deal of capital, for besides the costly and bulky machines 
and implements used, every farm must be provided with 
a large assortment of tools and hand implements. These, '"] 

although not individually costly, absorb in the aggregate 
a considerable amount of capital, and when not in use 
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to be -well looked after and securely stored. The 
required to work a farm depends, of course, upon 
.Lings in addition to the machinery, implements, 
cl it would be interesting to know how far modern 
>ns would be met by the old sum of £10 per acre, 
ised to be regarded as sufficient in the case of land 
quality, on which the alternate husbandry is pur- 
rd the rents payable as the produce is realised, 
rt from machinery, etc., much could be done to 
the cost of agricultural developments by deciding 
standard forms of farm buildings, homesteads, 
5, barns, drains, etc., and greatly extending the 
concrete and ferro-concrete for such purposes. 

Great Variety of Agricultural Implements 
in Use 

ineers and others who are at present engaged on 
m work should be turning their attention to the 
i of finding work after the War for the machinery 
ave laid down to cope with the extensive orders 
re executing. They might with great advantage 
aeir attention to the certain great demand for 
;ural requirements that will spring up in the near 
Tout few have any idea as to the very wide range of 
, machines and implements, etc., that are in use, 
hich they can make a selection to suit their plant ; 
f which are capable of being improved and perhaps 
ed, if not standardised, and certainly greatly reduced 
: if produced on a sufficiently large scale in the most 
ate way. 

Lout attempting to make the list complete, the 
rg will give some indication of the extensive variety 
Lrements that may be catered for : — Motor and other 
5, portable engines, road engines, threshing machines, 
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hoes, scarifiers, grubbers, harrows, field rollers, land- 
presscrs, manure distributors, seed and manure drills, 
turnip-thinncrs, cutters, and pulpers, gorsc mills, sheep 
shears, mowing and reaping machines, haymakers, sheaf- 
binding harvesters, rakes, loaders and stackers, wheel- 
carriages for the cartage of crops, manure, etc-, winnowing 
machines and screens, straw elevators, corn-bruisers, 
grinding-mills, cake-crushers, potato washing machines, 
chaff-cutters, hay and corn drying machines, grain 
cleaners and separators, steaming apparatus for cooking 
cattle food, live-stock furniture, milk strainers, churns, 
cream separators, cheese presses, dairy refrigerators, 
weighing machines, sawing machines, stack -stools, fencing, 
water wheels and windmills, etc., etc. But, as explained 
in the previous article, there must be organisation to pre- 
vent overlapping in production. 


Col.ONlAi, AND FoJtKU.N CnMI’KTmoN 


Colonial agriculturists visiting the Old Country with 
the object of examining our methods in different brunches 
of the farming industry— methods of production and 



which enter into the problem of making a profit out of an 
agricultural industry, have been often pu‘/,/.led by the 


thousands of miles from where it is grown, mu 
the British farmer in his own market. The pi 
often seeks in vain for an explanation, for he 
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time to suflieient ly investigate matters and arrive at any 
definite conclusions : and, although it- is beyond our pur- 
pose, to discuss them in these pages, many readers will be 
aide to give an explanation. 

It is true that during the past, two or three decades 
a fair amount of progress has been made in agriculture; 
but it is notorious that whilst for the previous hundred 
years or more every other industry in the country has been 
making the most marvellous and rapid progress, the 
agricultural industry nowhere kept pace with the others. 
This was probably due partly to the farmers" distrust of 
experts, and of the applications of science, but to a 
greater extent to the want of security in the tenure of 
the land. 

It is only natural that n man who 1ms an uncertain 
interest in a property* and is not sure but that if lie im- 
proves it others will reap the benefit* can never be expected 
to improve it f m he would if certain to realise the benefit 


adopted, for we must agree with Professor James Long, 1 
that 

u Not only do we need improvements in our methods 
of production, but of securing what; we grow. Our culti- 
vated area needs expansion, broad acres still employed 
as sheep-run* or utilised for sport must be reclaimed, 
sandy moors and peat hind nil respond to kindly treatment 

0 

could be doubled in number and the quality 


British farmers who accomplish great things, while others 
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What Co-Operative Societies can do 

On the Continent Co-Operative Societies and agri- 
cultural banks have 'worked wonders, but the fact is well 
established that although there are a great many Co- 
Operative Societies in this country, the majority of British 
farmers have not come under the spell of co-operation ; 
they do not understand its magic as the Danes do, for 
instance, with the result that we are spending hundreds 
of millions a year on foreign produce, most of which could 
be quite easily grown at home, to the great economic 
advantage of the nation. It is true that the farmer has 
not the assistance of the agricultural banks — as the con- 
tinental farmers have — in procuring the most modern 
machinery, implements and plant, particularly steam 
and motor tractors and ploughs. Indeed, very little 
effort is made by our great agricultural implement and 
machine makers to bring their specialities to the notice 
of farmers in their own towns. There can be little doubt 
that if in every agricultural town they, or the State, had 
showrooms, with assistants to explain and advise — such 
as our gas and electric light companies have in most large 
towns — and there were greater facilities offered for the 
purchase of machinery on the hire system, a great and 
beneficial development would take place in the use of 
labour-saving implements, machinery, and appliances. 
But the development the country most urgently requires 
is a more general adoption of the co-operative principle 
for the purchase of requirements and the sale of agricul- 
tural produce. 

If more powerful Co-Operative Societies came into 
being, the great problem of economic distribution could 
be tackled ; the standardisation of grading and packing 
arrangements, collective bargaining with railways for the 
conveyance of produce in bulk, and the establishment of 
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railway clearing .systems, and systems oi' motor transport 
in districts badly served by railways, would bring down 
the cost of carriage considerably, and make it possible 
to successfully compete with foreign producers, thereby 
reducing our imports, to the great; advantage of the nation. 

Fohtunks in Kook and I’om.ruY 


In the year 1913 we spent, the enormous sum of 
£9,590,602 on imported eggs {2,580 millions in number) 
alone, and now, when efforts are being made to reduce in 
every direction our imports, the folly of allowing foreigners 
to provide us with such necessities, in the past, as could 
quite well be produced in this country by well-directed 
organisation and co-operation, is brought home to us. 
Many years ago it was a saving, “ Dear as eggs a penny 
a-piece,” now new-laid eggs arc being retailed at 4$d. each, 
and the price of poultry is still advancing. Indeed, as 
things are developing prices must still further advance. 
Fortunately, the Government has realised that something 



£50 per annum. Names arc asked for by the different 
County Councils erf poultry keepers who are willing to 
sdU not less than sixty sittings at. a price: of 2s. per dozen. 


1 the Poultry WarM, Nmt, SB, MU5. 
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between 1st. December mid 1st April, stocking at least I 

twenty-four pure-bred hens and t wo eoekereis. 

“Occupiers who are approved for this purpose, and 
become station holders, will be paid a bonus of £5 by the - 

Board of Agriculture-- -upon proof of the distribution of 

the sixty sittings to cover expenses or any possible loss 

by the deal. Station holders will be required to conform 
to certain rules and requirements. Their birds and 
methods will he subject to the inspection of the officers 
of the Board of Agriculture. On the other hand, in I 

addition to the official recognition and subsidy, the County I 

Councils, through which the scheme will be operated, 1 

will advertise the names of the station holders free of cost — j 

application for the supply of eggs being made to the station 
holders direct, who will sell the eggs at a fixed rate. | 

“The number of stations will, of course, vary according 
to local conditions and needs, more being allotted to some 
counties than to others. The classification into laying 
and table poultry stations will entirely depend upon what 
stations may he found available, and will also be relative < 

to the character of the locality and the possible demands.” 

In Ireland splendid service is being rendered by women 
in this branch of farming, both as teachers and workers ; 
in fact, the Irish poultry industry is apparently n woman's 
industry, with the result that during the past decade the 
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can be utilised is shown by the case in the City, where 
for three or four years, it is said, poultry have been kept 
on the roof of a building between Mark Lane and Mincing 
Lane, with good results. 

The Prolific Pig 

The present famine in pig meats, and the high prices 
ruling, should cause agriculturists, small-holders, cottagers 
and others, to turn their attention to pig-breeding and 
rearing as the quickest possible way of adding to our meat 
supplies. It has been claimed that it is possible for a 
single pig to produce 2,000 pounds of meat in a year. 
Think of it — nearly a ton of succulent pork and bacon, for 
which there is a great demand. 

The number of pigs in the United Kingdom in 1915 
was apparently nearly 4,000,000, but the number of sheep 
was over 28,000,000. Strangely enough, there was an 
increase in the number of sheep over that for the previous 
year, but a decrease in the number of pigs. Doubtless 
in recent years the bye-laws in force in urban and a few 
rural districts, which provide that pigs shall not be kept 
within a prescribed distance of dwelling-houses, has in- the 
past kept down the number of pigs grown ; but by a recent 
regulation these bye-laws may be considerably relaxed 
in suitable cases, thus allowing pig-keeping in the neigh- 
bourhood of towns and villages, and thereby (I) utilising 
refuse food remnants, offal, etc., and (2) saving the cost 
of transit. 

It is said that a sack of barley can make 80 lbs. of pork. 

Pig-Raising in London 
Pork and Profit from, Table and Kitchen Waste 

According to the Star of January 19, 1918, Mr. T. K. 
Bowman utilised a stable behind his shop in Camden Town 
in January, 1917, by installing two four-month-old pigs, 

M 
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a feeding trough, and a bundle of straw : the capital 
outlay being 50s. Feeding a. staff of about sixty people, 
Mr. Bowman found that the refuse from the tables and 
kitchen was sufficient to feed the pigs until they were well 
grown, when the cabbage-leaves, potato-peelings, and 
scraps from his own establishment were gladly supple- 
mented by similar waste from one or two neighbouring 
eating-houses. Shortly after Christmas, 1917, when the 
pigs were killed, they weighed over 4(5 stones each, and at 
the Food Controller’s fixed price they fetched £44 12s. 4d. 
All that they cost for feeding, apart from the waste food 
they consumed, was the price of one half-sack of “ mid- 
dlings.” So they yielded over £40 profit, and something 
towards the food supply of the country. 

We most have a Home-made Feed for Motor 
Ploughs, etc. 

Wc have seen that tin- fuel used in motor ploughs is 
either petrol 1 or paraffin oil, both of which are imported, 
to our great economic loss, and their cost has been steadily 
rising for years; but, fortunately, we have in benzol 
(a spirit distilled from coal-tar) and denatured alcohol— 
the only other fuels that can be employed as substitutes • 
home-made fuels that can be used with great economic 
advantage, with a little modification of the valves, the 
carburettor, and the compression of the motors. 

Benzol alone could never hold the field, as its supply 
is regulated by the amount of coal-tar (a by-product in 
the manufacture of household gas) available. Therefore, 
the only spirit we can rely upon for extended use is alcohol, 
which can be made in any quantity required, so long as the 
sun continues to shine ; in fact, it is the only one illimitable 
fuel. Strangely enough, it lias long been known that a 
mixture of alcohol with a small proportion of benzol make* 

1 And, to h mm H extent, henaot. 
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an. excellent motor fuel ; indeed, it was disclosed by the 
late Professor Vivian B. Lewes, at a Society of Arts lecture 
in the early part of 1915, that Germany escaped a fuel 
famine by substituting such a mixture for petrol, using 
86 per cent, alcohol, 20 per cent, benzol, with an addition 
of about 200 grammes per gallon of naphthalene, a solid 
hydrocarbon that is easily soluble. The naphthalene 
and benzol act as enriehers, and the latter gets over the 
starting difficulty resulting from the low vapour pressure 
of the alcohol. This mixture is said to give nearly the 
same consumption and power as petrol, and all that has 
to be done to the engine is to fit an exhaust heating jacket 
to each carburettor. 

Thus we happily have in this mixture a fuel that can 
be entirely home-made, one that can be economically 
produced in any quantities we are likely to require, not 
alone for agricultural purposes, but for our increasing 
requirements for road vehicles and many industrial engines. 
Indeed, we shall see presently that the use of such a fuel 
would cause several economic factors to conveniently 
hang together, and be interdependent, the agriculturist 
providing the raw material for the alcohol, that could in 
turn be used by him to provide motive power to cultivate 
the land and drive his machinery and transport vehicles ; 
whilst the plants that have been extended and put down 
to provide benzol for munition purposes could be fully 
utilised in due course to supply that spirit for the new fuel, 
and for other purposes. 

Production of Industrial Alcohol 

As is generally known, alcohol can be produced any- 
where, in any quantity, from any vegetable matter con- 
taining starch or sugar, such as Indian corn (maize or 
mealies), potatoes, millet, beets, sugar-cane, rye, oats, 
barley, wheat, peat, cellulose, and sawdust, etc., etc. 
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Thus there is the important advantage that alcohol can 
always be made in the locality of demand, and become a 
home-made fuel ; unlike petrol, which requires transporta- 
tion from distant countries, and the supply of which must 
sooner or later become exhausted. There is the additional 
advantage that agricultural interests would greatly profit 
from the vastly increased markets for cereals, if the 
legislature made it possible to use alcohol for industrial 
purposes, it is known that 50 bushels of Indian corn 1 
(nearly 2,800 lbs.) will furnish 1,900 lbs. of fermentable 
matter, that, is, starch and sugar together, and that 45 
per cent. (882 lbs.) of this will he obtained as absolute 
alcohol, 05 per cent. pure. Further, assuming an acre 



to yield 800 bushels (IK, 000 lbs.) of potatoes, as an average 
crop, it would produce 0,000 lbs. of ferment aide matter, 
equal to 255 gallons of commercial alcohol, and there is 
reason to believe that by using a grade of potatoes 
especially suitable for alcohol production, the output 
could be increased to 500 gallons per acre. 3 


Plant for the Production of Alcohol 


In countries where industrial alcohol is produced, such 


relating to the cost of plant arc well -guarded secrets ; but 
the author (who was for many years consulting engineer 
to the Alcohol Syndicate), when called upon some years 

1 Sfttwiwr** ** Motor# stud Motoring,** f*. 224, 

* Should lioltondry*# inrthmi of inrfrH&mu thr yield of 

to \m mmmtmulh* mnn4. 


discussed this tfimtkm of ** km^mmk fmt , Mmni doo/jftfi nrtv* in 
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ago to submit an approximate estimate for a plant in 
South Africa, where they have excellent raw material 
in the second-class mealies (which is not allowed to be 
exported), succeeded in getting some data from a reliable 
American source, which went to show that where there is 
a plentiful supply of good water, a 8,000-bushel house 
could be installed at a cost of from £40,000 to £50,000 ; 
and that the cost of production, including the mealies, 
would work out to about 7d. to 9d. a proof gallon, 
depending upon the cost of fuel and labour. A few years 
ago German potato spirit was selling in London at about 
this price per proof gallon. 

For many years the author has strongly advocated, 
in his lectures and writings, the use of alcohol as a sub- 
stitute for petrol, and, fortunately, for some time there 
has been a growing movement on the part of a large body 
of influential men in favour of the substitution. 


Value of Agricultural Produce Imported by the 
United Kingdom in 1913 and 1915 


The following foodstuffs were imported, to the extent 
of the values given, from foreign countries and British 
Dominions during the years 1913 and 1915. Only those 
which might almost equally well have been raised in this 
country are given : 


1913 1915 

Butter £24,083,658 £27,022,745 

Cheese 7,035,039 IX ,107,100 

Eggs 9,590,602 6,123,326 

Fruit 12,397,521 12,145,501 

Lard 5,55 2,462 5,783,260 

Margarine 3,917,701 5,751,253 

Vegetables 6,500,159 5,572,128 


Total £68,582,142 £73,505,313 
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Value of other Foodstuffs Imported hy the United 
Kingdom in the Years 1 01 -J and ISH5 

It would only ho possible to product 1 a part, of each 
of the following foodstuffs in this country : 


litis 1015 

tll.i HtiH tl l'U!U.77f 


Grain and flour . . 


£1 12,3157,70k 

Wheat 

... 4a,*40,m 

57,000, 400 

'Bariev. ................. 

K, 077, JOB 

11,0210000 

Oats 

5,071,057 

8,4*8,580 

Wheatmeal and flour . , . . 

0,047,77 1 

«, 010, 050 

Meat 

... 00,720,41 1 


Animal h far food 

....... 003,000 

— 

Baron 

I7,48M,HH! 

25,441,400 

llama 

0,000,231 

5,200,816 

Beef, f rrHh and frown . . . . 

10,101 MH 

23,600,544 

Mutton, freah and frozen . 

....... 10 , 007,002 

14,102,141 

Fork 

....... 1,007,403 

1,0 10,264 


Tot hI mr,n,Tj.n.tw> 

£1150,1*07 w im 


We thus imported in the year HM8 the above food- 
stuffs to the total value of £824.808,770, and in 1015 
£424,502,010, truly colossal sums, showing what need 
there is in this country for increasing our production of 
such articles. It is true that the extent of the United 
Kingdom is comparatively small, hut this fact need not 
prevent our raising, particularly in Ireland, a far larger 
amount of produce than we do now, if we go the right way 
about it. For with the adoption of modern scientific 
methods and co-operation, a considerable portion of these 
foodstuffs could be raised, much of it even on small areas 
of land, with the happy result that, we should lie eon- 
serving our gold reserves bv reducing our enormous imports. 
Indeed, the expense of the terrible War will impose upon us 
the duty of fully utilising all our energies and every pos- 
sible plot of land to assist in the steady reduction and 
amortisation of our gigantic creation of credit. 


CHAPTER. XI 


Utilisation of Waste Land 

“ The man who makes two blades of grass or two ears of corn grow where 
but one grew before , deserves well of his country .” — -Swift. 

Waste Land in the United Kingdom 

At a time when the country is faced by the grave problem 
of maintaining our food supply and of preventing further 
inflation of prices, attention is properly drawn towards 
our waste lands, amounting in the aggregate to millions 
of acres up and down the country, doing good in the main 
to neither man nor beast. 

Now let us be clear as to what may be properly called 
waste land ; the term 64 waste land,” we are told by Mr, 
Sampson-Morgan, F.GX-, 44 means, from an agricultural 
point of view, land such as we have by the mile in the 
form of hills and valleys at Chobham Common in Surrey. 
In fact, the waste common lands of this country may very 
appropriately be referred to as being the most compre- 
hensive illustration of what is meant by the above de- 
scription. If ever there was waste land in England we 
have it here.” 

It is estimated that we had in the United Kingdom, 
before the War, 21,000,000 acres of land remaining waste, 
but of course a large proportion of it, estimated at 6,000,000 
acres by Sir J. S. Stirling-Max well, could only be profitably 
utilised for forestry. 

Now although an immense amount of energy, skill, and 

capital has for many generations been brought to bear 
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upon the improvement of our soil and the maintenance of 
its fertility, there are. as statistics show, in addition to the 
waste common lands, still large portions of t he surface 
of our country that we usually class as waste lands (to 
distinguish them from those which arc under tillage or 
have at some time been subjected to the plough) lying 
in their natural state. 

It is true that only a certain portion of this so-called 
waste land is absolutely unproductive, as large tracts of 
it are used with great advantage as .sheep-walks (and could 
housed with still greater advantage if planted for timber); 
hut there is a growing belief that much of it is capable of 
being converted by modern methods into arable land to 
still greater advantage ; indeed, it is a serious fact that 
only about 5 per cent, of the cultivated land in the United 
Kingdom is devoted to wheat production. 

Of course those hilly and mountainous parts of Great 
Britain which, from their uncongenial climate and steep 
and rugged surface, are unlit for tillage, are most profit- 
ably used as pasturage for innumerable floeks, and even 
for this purpose it is believed that much of it is susceptible 
of economic improvement. Indeed, whether lands be 
uncultivated owing to natural poverty of the soil, to wet- 
ness, or to the degrees to which they are encumbered with 
stones, whether they be so near the sea level at to la* more 
or less liable to be submerged, or whether they remain 
uncultivated due to bogs, morasses, or blowing sands, they 
can be in many eases improved and reclaimed by up-to- 
date methods, as we shall explain in the chapter that 
follows. 


Unused Land in the Vicinity or Towns and Vii,i,a«k» 
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from some cause or another ; even in the London district 
the total area of such lands amounts to 14,000 acres. The 
“ Report of the Committee on the Home Production of 
Food ” (Cd.8095, Oct., 1915) deals with the matter, and the 
following extract deserves consideration : 

“ Our attention has been called to the possibility of 
increasing the production of vegetables and other foods 
by the cultivation of plots of unused land in the neigh- 
bourhood of villages and the suburbs of towns. The 
Board of Agriculture and Fisheries have advocated the 
formation of societies for this purpose, but representations 
have been made to us that owners of vacant building 
sites and other waste land are often unwilling to let them 
for cultivation at an agricultural rent, and that difficulty 
has been experienced in acquiring the use of suitable land. 
The council of any borough, urban district, or parish has 
power, under the Small Holdings and Allotments Act, 
to acquire land compulsorily, but the procedure under 
this Act involves at least six months’ notice, and is un- 
suitable under present circumstances. 

“If the Government were to announce that it was 
desirable that all vacant land suitable for growing crops 
should be brought under cultivation, this announcement 
would probably enable societies formed in villages and in 
boroughs to obtain land at a fair rent. But it may be 
necessary that the local authorities above mentioned 
should, for the duration of the War, be empowered, in 
the event of a properly constituted society failing to come 
to an agreement with the owner of a portion of unoccupied 
land, to take over such land forthwith at a rent to be deter- 
mined by a valuer appointed by the Board.” 

Poor Land can be Economically Utilised 

It might be suggested that the unused lands in thickly 
populated districts are not favourable for the growth of 
vegetable foodstuffs : but it has been proved beyond 
question that any ground, however poor, on which the 
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sun can shine for a few hours daily in the summer, if it 
be not swept by chemical fumes t hat are deadly to vegetable 
life, is capable of yielding a profitable return for organised 
labour ; which need not be of’ a skilled nature, as, although 
horticulture in its highest form is a complicated science 
requiring special training, experience, and knowledge, the 
simple operations which are performed in producing vege- 
tables can he easily understood and practised by the man 
in the street, if he secures a copy of the literature relating 
to Vegetable# for Allotments and Hardens, patriotically pub- 
lished by the Royal Horticultural Society, Vincent Square, 
London, S.W. The pamphlet is prefaced by this paragraph : 

“ The following short notes have been prepared to 
assist holders of small plots of land, allotments, etc., to 
cultivate them with n view of bringing them into a good 
state of production to meet the special needs of the country 
during the present year.” 

The pamphlet gives detailed instructions relating to 
digging, manuring, and instructions for sowing and 
planting potatoes, seeds of all varieties of cabbage, savoys, 
kales, Brussels sprouts, cauliflowers, broccoli, and leek ; 
also, pens, beans, turnips, beet, carrots, onions, and 
spinach, etc, ; and the proportions of seeds which should 
suffice for the same, and the best, need-sowing times, etc., 
are given. Attention is called to the great household 



with the intimation that a pamphlet on the subject can 
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strongly rerommends correspondents if) purchase a set of the 
pamphlets, which will he sent post free on receipt of Is. (><L 
at their office, Vincent. Square, London, S.W. 

Dust-Heaps to Productive Gardens 

All students of home food production arc familiar with 
the work of the late Joseph I 'els, 1 in the utilisation of 
vacant building plots in London : how townsmen who 
knew nothing of gardening work have been provided with 
land, tools, and seed, and have turned many of the most, 
desolate-looking dust -heaps in the London area into 
pleasing and productive gardens. Indeed, a, few of 
Greater London's rubbish- heaps and vacant building 
sites (only a very small fract ion of the spaces available), 
some 28 acres, produced crops and foodstuffs in 
1915 of the value of £J,8!0. These arc matters that 
might, well enlist the assistance of some of our municipal 
workers, who so patriotically give their services in caring 
for the interests of their fellow-citizens, A little co- 
operative organisation in arranging schemes and recruiting 
the activities of men, women, and children would help in 
cultivating the 14,000 acres of waste land in the London 

i t * t t f 


into a productive brautv-apot** 

1 Who founded the Vacant I aim! Ctsitivafiort Sodety, Utu*km0mm 
Stn/ut, in iiJOH, iindrr whrwe rare odd I otn of land of nil nortn tmd uten in all 
kind* of phw*n Mr Imtm tillrrl hy working-men nmlrr the ftU|**rvi*iMi of 
tin* Hndetv"« wiperinteiwlent amf inatrisetor, Mr, (#. W, Ittitefier* There 


equimkni to £78 fm» ful, j mr tmt. Tim fund in worth nothingf to tilts owner 
sw It li«§, nothing 1* j-wid far It* ami nothing in eharpd far it % this Hodcty 
to tin* aetual cniltivatory, The Bodety, snoimfr, prmmt# tins cniltivtitont 


iiwtrueta the Imdding jptvvtarier* trm of duirgt, Every week Mr, Butcher 


effective i* the work that not more than 5 per m nfc, of tin* Budd y’?* tenants 
have falleil to nrhieve mmmm* 

f iMnre the War Wandamorth had ton allotment# ; in May, 1917, it 
had 2,300, In dl*trfet» eoritigiaaai to London there were at thi« time 
upwards «if 1,000 warn additional gmmd put under motivation, Southall 
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A charming picture in Hie Dai hi Graphic of May 
22, 1915, appeared over the words “ Germany makes 
sure of the potato crop. The picture shows a party of 
about twenty boys with spades and food baskets, apparently 
in charge of two teachers. A striking feature is the ex- 
treme youth of some of the party, as their ages look like 
ranging from seven to fourteen years. The picture is 
described as follows : 


“ In (Iermany all waste land has been seized by the 
Government for growing potatoes, and during the reeent 
weeks it was a common sight in the big cities to see school- 
boys marching off to their appointed plots intent upon 
preparing the ground for planting.” 

What, a fine object lesson for our own people ! It is 
true that to a limited extent our children have during the 
past summer or two engaged in such garden and field work ; 
and as it. is the kind of healthy work that most children 
delight in when if is well organised, we may hope that 
for the duration of the War their services after school hours 
and during holidays will be more extensively utilised. 


Intensive Cri.TtritK ami the Mauket ton Fat it a no 

Vkoetahj.ks 

We spent in WIB on imported fruit* £12,397,521, and 
on imported vegetables £3,005,159, a total of £18,402.680. 
That, a large part of these huge imports could have 1 
produced in this country there is no reasonable dot 
as wc shall see directly. The amazing results due 
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most anxious attention ; as, although this country is 
supposed to be highly populated, there is, as we have seen, 
at present an enormous amount of waste land lying idle 
that could be profitably cultivated on scientific lines. 
In the words of Mr. Sampson Morgan, F.G.L. 1 (Editor of 
the Horticultural Times , etc.) : It is not too much to 

say, with regard to private land alone, that there are 
hundreds of thousands of acres which, for centuries, on 
account of the popular belief of their barrenness, have 
been unproductive of an ounce of fruit or an ear of corn.” 

Now, many cases can be cited where such land has 
been economically utilised, but Mr. Morgan’s own experi- 
ence is well worth quoting. He says : 

Utilisation of Waste Land in Surrey 

“ Living for years in the midst of a vast expanse of 
idle and unproductive acres, on a ten -acre fruit farm 
nestling under the shadow of one of the highest hills in 
this county, with its model farmhouse which, on account 
of its elevated position, could be seen from the country 
roads around Guildford, nearly ten miles away, I am in an 
exceptionally favourable position to deal in a practical 
and comprehensive manner with a question which is 
undoubtedly of paramount importance to the English 
landowner. Generally speaking, the soil of the Surrey 
slopes and hills consists of a very light sand, shallow in 
some parts, deeper in others, but in most cases lying upon 
a subsoil of gravel, forming in the majority of cases a hard 
and almost impervious pan, which has first of all to be 
broken through before the land can be made fit for cultiva- 
tion. Of course I need hardly say that such a soil is 
looked upon by the local agriculturist as being totally 
useless, hence for ages it has remained in the same state 
as we find it to-day — unproductive of anything save the peat 
that is cut from its surface, and the fir trees which spring 
up in profusion and flourish to perfection midst tangled 

x In an article in “ Land, its Attractions and Riches,” p. 490. 
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masses of wild heather and gorse which cover the hills 
and valleys as thick as grass. 

“Now to prove that, such waste, hilly land us I refer to 
may be utilised in a very profitable manner, in spite of 
local opinion, I will refer to a ease independent of my own— 
although the crops that were raised on my ten-acre holding, 
which when taken in hand was a hr wood, were of the 
most lucrative nature to show what can be done under 
improved systems of culture. 

“Five years before i had taken up my abode on the 
Surrey hills, a retired London tailor had bought fifteen 
acres of the same land, of which he had ten acres laid down 
with fruit. After this was done, he? and his wife and one 
regular man kept the plate in order without any other help 
except during busy seasons, I need scarcely add that in 
a few years he obtained regular and profitable yields of 
fruit, which met with a ready sale at Aldershot, every peck, 
in fact, being disposed of there. The weight of the crops 
was extraordinary; the fruit itself was clean and very 
fine*, and he was enabled to make money in fruit-growing 
on the proverbial waste* and barren land of the Surrey hills. 
1 anticipate the objection— first, that high winds on hill 
slopes would be fatal to fruit culture ;] and secondly, 
that j^thc dry nature of the soil on the light waste 
lands referred to would prevent the adoption of such n 
system, 

u To the first I reply that, by the medium of the dwarf 
instead of the tall standard tree, and the protection of m 
bank of earth on top of which a hedge is planted— by 
making which we secure a ditch lor surplus rains— we are 
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dream of raising in their best fields anything except the 
usual round of root crops and corn. 

“ Intensive or Petit Culture is the panacea for winch I 
plead, and the advantages that may he derived from the 
introduction of improved systems are evidenced in the 
case of u Mr. Rogers, near Pet worth, in Sussex, a tenant 
under a twenty -one years' lease, on the estate of Lord 
Leeoniield, whose little fruit and nursery plantation 1 
have inspected, and which proves in the most striking 
manner what can he done with the land in this country. 
Originally, Mr. Rogers was a carter at Deptford, and in 
due course, without any agricultural knowledge whatever, 
found himself at an insignificant Sussex village, sur- 
rounded by the most beautiful scenery in England. His 
first start, I believe, was with a cottage and one or two 
acres of land, which he cultivated with his brother. In- 
dustrious and energetic to a degree, steady and econo- 
mical, lie worked on and on, until at last, when I 
visited his holding, he held about five acres in all, he 
had erected five glass-houses, mostly with his own hands, 
and had one of the most perfect little nurseries I have 
ever seen. , . . 

The productive nature of this little place is seen at a 
glance when we learn that it finds occupation and a living 
for five workers regularly, besides which Mr. Rogers and 
his brother have kept themselves and their two families 
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The Soil is not Everything 

It is proverbial that in places where the soil is com- 
paratively poor, good crops can be produced by those who 
have the necessary skill ; for instance, Professor Bottornley 
claims to have grown radishes and tomatoes in sand by 
means of his new plant food made from bacterised peat. 
Indeed, as Professor James Long truly says : “ There is 
nothing in romance or ancient story more thrilling than 
the fact that by the employment of artificial fertilisers in 
one case, or by a selection of plants in another, man is 
now able to clothe the almost barren hills with rich 
verdure.” 1 

In fact, we may turn to one authority after another and 
find them agreed that nearly all soils are grateful for 
judicious, generous treatment, if science, industry, and 
intelligence prevail . 2 

“ Generally speaking, with regard to the soil,” 
says Mr. Morgan, “ I find that much of the soil of 
what is termed our waste land is quite equal to that 
of the Channel Islands. Besides which I am convinced 
that many fields I have passed through, especially in the 
vale parish of Guernsey, would at first be designated poor 
soil by the majority of English farmers. The soil is not 
everything. With stony and light soils the Channel 
Island growers have by intelligence and skill made their 
productive little islands famous all the world over for the 
quality and quantity of their productions. By the same 
means, by the utilisation of the same methods, the same 
results can be secured at home.” 


1 “ Making Most of the Land.” 

8 The competition for prizes for the best war allotments in Yorkshire 
has revealed an extraordinary triumph over terrible disadvantages. Pine 
crops of potatoes and turnips have been produced under the very nose of 
dye-works’ chimneys. The ingenuity of the amateur cultivators has 
defied the blighting effect of the most deleterious fumes. 
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Waste Lands an Economic Factob 

The practicability of utilising waste lands, of course, 
depends upon the cost of labour and of fertilisers, etc., 
but even so there is good reason to believe that if the 
problem of developing these lands were sensibly taken in 
hand, means could be found to make them productive. 
In some cases they could be let to small-holders for a period 
of years at a nominal rent, or such holders could be sub- 
sidised until the land paid its way. In other cases use 
might be made of our prisoners of war and perhaps of 
convict labour. Certainly the problem should not be 
dismissed without it being seriously and sympathetically 
examined with due regard to its importance to the State 
and to recent developments in agricultural science and 
technology. 

We have seen what success can be secured by individual 
effort alone, unaided by exceptional circumstances in any 
shape or form ; but much must be put into the land if much 
is to be got out of it. Unfortunately, the intensive 
system of farming in all its branches, which is believed to 
be the only one which can generally be counted on to pay, 
necessitates the expenditure of a certain amount of capital 
on the part of the occupier, and this is where the State 
through agricultural banks, and through help in institut- 
ing Co-Operative Societies and Joint-Stock Land Companies, 
could forward a great movement. Such agencies would 
be able to bring a large proportion of our waste lands under 
cultivation, and to purchase estates as they come into the 
market, divide them into assorted farms — large, medium 
and small — and sell them to those willing to purchase 
for the purpose of developing the agricultural and piscatory 
resources of the country. To break up overgrown sheep 
farms, and to substitute sheep for deer in the Scottish 
Highlands. To afford the farmer of small means and 

N 


] 

\ 

{ 


178 


UTILISATION OF WASTE LAND 


great enterprise the opportunity of rising from the smaller 
to the larger holding, and the labourer of intelligence and 
energy of rising to the position of tenant farmer. To 
afford the amateur farmer and others opportunities to 
possess a few acres, and generally to help in restoring the 
balance between the agricultural and the manufacturing 
Industrie-; encouraging suitable people, particularly 
our oldierx, after the War, Jo become associated with the 
land, and in so doing to relieve the cities that are over- 
crowded, and to greatly increase our production of food- 
stuffs. 

Great are the possibilities in these directions; indeed, 
it. was computed by the Agricultural Committee {about 
1850) that, the cultivation of waste lands would yield to 
the nation an income of alw>vc £20,000,000 a year. 

And in the Third Report of the Emigration Committee 
(about 1850), it was estimated that we had in the United 
Kingdom 1 5,000,000 acres of waste land capable of im- 
provement, and nearly 10,000,000 acres of land unprofit- 
able. Of course, much of this land has since those days 
been cultivated. 


CHAPTER XII 


Reclamation of Waste Land 

<( It is a poor art that maintains not the artizan — Old Proverb. 

Vast Schemes of Reclamation carried out 

It is commonly known that an enormous amount of land 
that at present is absolutely useless, owing to it being 
water-logged or subject to flooding, could be made valuable 
for the production of foodstuffs by suitable embanking 
and drainage to bring it into a state fit for cultivation. 
So far back as 1844 it was computed that in the British 
Isles some 600,000 acres were available for this purpose. 
Of course the question of reclamation is largely an economic 
one, but in the history of this country vast schemes of 
reclamation have been beneficially carried out. The 
drainage of the Fens 1 has engaged the attention of several 
generations of engineers, with the result that large areas 
of what was formerly morass have been converted into 
exceedingly fertile land. This result has been attained, 
in the first instance, by cutting large arterial drains which 
discharge the water into the rivers, all of which discharge 
into the Wash. 

The rivers which receive the waters from the Fens are 
the Witham, the Welland, the Nene, and the Ouse, 2 


1 The Fens occupy a vast area about 70 miles in length, and from 3 
or 4 to 30 or 40 miles in breadth ; upwards of 1,060 square miles, or 
680,000 acres. 

2 The river Ouse, which is the outfall for the drainage of 1,936,000 acres 
of land, is perhaps one of the most interesting of the rivers in the Eastern 
Counties from an engineering standpoint. 
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and these rivers also drain uplands in the counties of 
Lincolnshire, Northamptonshire, Huntingdonshire, Cam- 
bridge shire, and Norfolk. These rivers have from time 
to time been diverted and straightened, so that the waters 
are discharged into the sea more rapidly than they formerly 
were. The reclamation and drainage of the Fen lands from 
their former condition of morass are to-day a monument 
to the perseverance and industry of the people who in 
former years carried out these, at that time, great works, 
converting vast tracts of waste land into fertile plains, 
under a high state of cultivation. 

Although these great engineering works were carried 
out. with the assistance of the State, many schemes of 
reclamation, by which thousands rtf acres were embanked 
off the estuaries of rivers or snatched from sea-shores 
on almost every coast, have been promoted and executed 
by individual enterprises during the past century. 

Also on the Continent much has been clone in this 
direction. For inslnnce, in the province of Farara. Italy, 
200 square miles of land have been reclaimed and drained, 1 
at a cost of some £700,000. 

Utilisation of the River Ombuomk for Reclamation 
of Marshland near Grokskto 

This scheme 8 is a fine and novel example of how 
engineering skill can utilise natural forces to do useful 
work. A large tract of marshland is being gradually 
reclaimed by utilising a river which in the time of flood 
carries about 10 per cent, of silt : a portion of the silt- 
laden flood is diverted by means of one of the largest 
artificial channels in the world, capable of discharging 
8,000,000 gallons per minute, the gradient being one 

‘ “Ctomate del Onto Civile." Home, 1011. Vol. xllx, 

* Ibid. Rome, I0J4, Vol. lii. 
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in 2,400. About six floods a year are expected to be used, 
and it is estimated that the deposit from the diverted 
portion of these will raise the tract of land about four 
inches per annum. 

Loss of Land due to Erosion 

Problems of great public interest relating to land have 
in recent years received a deal of attention, and it would 
1 seem that a serious attempt to compensate the country for 

the shrinkage of its shores by erosion, which is constantly 
going on, should be made in due course by reclaiming 
land wherever it be possible ; but, of course, it should not 
be overlooked that although denudation is daily taking 
place along our coasts, there are accretions at other parts 
which tend to equal them, as was some year or two ago 
pointed out by Lord Headly. 1 

I “ He believed that the Wash would one day add at least 

100,000 acres to the land of England. So also at Dunge- 
ness, where the shingle bank is pushing gradually towards 
Gris Nez. At that particular spot there are 60,000 acres 
which not long since were under the sea. At Dingle Bay 
also he had noticed that the banks, which formed a bar, 
were steadily increasing. At the same time, the erosion 
in another part was most marked. When any alteration 
occurred in the formation of a bank, there must be a 
corresponding alteration in the ocean currents. He had 
W in his possession an interesting plan of Dover Harbour, 

marked with all the schemes put forward by eminent 
engineers, but the result of the 'work done could not have 
been very satisfactory, as some sea-captains had told^him 
that in storms it was impossible to make the harbour. At 
the present time there is no official or reliable record of the 
changes taking place round our coast, changes which must 
eventually affect buildings erected at a large expenditure 

1 A lecture before the Soci6t& Internationale de Philologie, Sciences et 
Beaux- Arts. 
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of private and public monev. In his opinion ail shores 
should be closely watched by the State, A great deal of 
money was often wasted by ha a! authorities attempting 
preventive measures on too snja.il and niggardly a scale. 
Unless remedial works were properly carried out they were 
useless, and the small sums voted occasionally by municipal 
authorities could often, he spent to greater advantage in 
the purchase of baihing-iimehines and in planting trees.” 

Doubtless in dm* course much more attention will lie 
given by the authorities to the problems due to erosion ; 
they certainly cal! for attention, particularly on some purls 
of our coast, such as those at Iloldrrncss, where, as Mr, 
Matthews, borough engineer of Bridlington, points out , 5 
” the erosion was II feet a year, and 7*1,780 acres, or II 5 
square miles, had been lost on this coast since the Homan 
invasion,” Mr, Matthews also explained that " the 
changes at Spurn Head had been enormous ; it had been 
alternatively island and mainland. Flmuhnrnugh and 
Lowestoft Ness had been rapidly receding ; at oilier points 
there had been enormous reclamation.” 

'Waste on*; r n Ovuiiimowixo Itivnits 

From time to time some of our most impot tent rivers 
overflow their banka, flooding large areas of land, streets, 
and dwelling-houses, causing much diiiniige to crops, pro- 
duce, and property, and in the aggregate canning enormous 
losses to landowners, their tenants and others ; to say 
nothing about the serious and irritating iitruiivriiieiire 
dwellers near the river- -banks in particular are MihjccUrd 
to. The amount of waste due to the Hooding of I fir Thames 
is a scandal, and adequate remedial mimsttres are long 
over-due. Of course it is purely a matter of cause and 
effect, and Mr. Alexander Itoxs, C.K.* lucidly dealt with the 

1 mnmmkm of Mr, C. Hoad** fm§**r m ** iimmt Kmtom.** flntfoh 

Awodtttloji, York, mill. 
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matter in his presidential address to the Institution of 
Civil Engineers, November, 1915. He explained that — 

u It is first of all essential to effective drainage that 
surplus water should have a free outward flow. All water 
must, sooner or later, find its way into the running brooks, 
streams, and rivers by which it is conducted to the ocean. 
It therefore follows, as a condition precedent to good 
drainage, that the streams and rivers should themselves 
be so regulated and controlled as to afford a free and unin- 
terrupted flow. We cannot shut our eyes to the fact 
that in many cases our rivers and their tributary streams 
are not only unable to take the flood waters, but on the 
contrary their condition is frequently the cause of the 
damming back of water on the lands adjoining. We need 
not go far for examples. The river Thames, flowing 
past our doors, now and again rises in flood, and notwith- 
standing many improvements carried out by the Thames 
Conservancy above Teddington, in dredging, renewing 
and widening locks, weirs and sluices, and in regulating 
the discharge of flood water, still at times it overflows its 
banks and floods large areas of land, streets, and dwelling- 
houses, causing much damage to produce, crops, and pro- 
perty. The Thames is by no means an exception. There 
are large areas of land in the valleys of numerous rivers 
in England, Scotland, and Ireland which in times of excep- 
tional rainfall are deeply flooded, causing in the aggregate 
enormous losses to landowners and their tenants. 

“The largest agricultural areas subject to floods are on 
the east side of England, and are included in the valleys 
of the Waveney, the Bure, and the Yare, all discharging 
into the sea through the narrow channel of the Yare at 
Yarmouth, and in the valleys of the Great Ouse, the Nene, 
the Welland, and the Witham, flowing into the Wash 
through separate channels. In many cases measures for 
improvement would meet with difficulties and the works 
might be costly, but in not a few instances a quick return 
might be expected, while in others the improved value 
over a period of say twenty-five or thirty years would be 
sufficient to redeem the capital expenditure.” 
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Fortunately legislative machinery now exists by which 
improvements in rivers may be brought about under the 
pressure of public opinion, us, with the object of facilitating 
and making feasible works of improvement, an important 
Bill was promoted in Parliament in 1014 by the Board of 
Agriculture for the purpose of creating an authority in 
any river valley by Provisional Order, conferring the power 
on this body to undertake certain specified works of improve- 
ment, and, in order to provide for the costs, to issue precepts 
to the authorities to levy rates in certain proportions 
according to benefit on their rateable areas. The Act 
received the Royal Assent under the title of the “ Land 
Drainage Act, 11)14.” 

Utilisation of Land Affected by Blowing Sands 

In the aggregate, much good land adjoining extensive 
tracts of blowing sands on many parts of our sea-coasts 
(especially in the Hebrides) has been practically ruined 
by the sand deposited on it. by the winds; but a beauti- 
fully simple and effective process is available to prevent 
the mischief, namely, planting the sand-banks with sea 
bent-grass (Arumh armaria), the matting fibres and 
stems of which not only bind the sand hut clothe it with 
a herbage which is relished by cattle and furnishes a valuable 
winter forage in those bleak situations, as the grass is 
able to resist the severest winter weather. 

The bent-grass can be propagated by seed, but in 
exposed situations it is found better to transplant it. 
This operation is usually performed between October and 
March, as it succeeds best when the sand is moist and 
evaporation slow. 

Addendum.— -Refer to the Memorandum on the “ Re* 
clamation of Land,” by Mr. A. I), Hall, M.A., F.R.S., in 
the Third (and Final) Report of the Royal Commission on 
Coast Elusion, 1011 (Cd. 5708 j. 
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Waste due to Neglect of Afforestation 

The Timber Problem 

Our national needs, as revealed and emphasised by the 
War, have brought to the front the wicked neglect of many 
of our national resources, but none of greater importance 
than afforestation. In 1913, the year before the Wax', 
we imported 1 wood and timber to the extent of £33,788,884, 
between 80 and 90 per cent, of which consisted of coniferous 
or soft woods, of which a large proportion could have been 
grown in this country. For the year 1905 the sum was 
some £24,000,000, showing an increase of nearly £10,000,000 
in eight years, despite the fact that the use of steel and 
ferro-concrete have immensely displaced timber in building 
and other work. But, on the other hand, timber is now 
used for many purposes for which it was not used in the 
past. To mention only a few r : enormous quantities of 
timber are used for street paving, telephone poles, and for 
temporary purposes in connection with ferro-concrete 
work, etc. Also there is the large standing demand for 
wood in the shape of pit -props, and of the harder woods for 
furniture, etc. 

1 Of the timber imported, roughly one-fourth comes from the British 
Dominions, chiefly from Canada, and the remaining three-fourths from 
the Uiiited States, Norway, Russia, Sweden, Austria, and Germany. 
According to Messrs. Fay, Morgan <fe Co.’s annual wood report, the nation 
paid about £10,000,000 more in 1916 for wood imported into the United 
Kingdom than for a similar quantity in 1915, and £16,500,000 more than 
in 1914, the additional burden of costs being mainly attributable to the 
enormous increase in freights. 
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Then we have immense quantities of tin- smaller soft 
wood trees, spruce and others, diverted into pulp* for 
the manufacture of pap<T ; t fa* rcajtiii emeuls b*r the average 
circulation of a popular daily paper amounting nUmv to 
200 trees for pulp. This rapid increase in the use of f hither 
.is unfortunately not confined to our country ; indeed, it is 
taking place in all the civilised countries, and the world's 
consumption is increasing at a greater rate than the wot id s 
growth. Further, vast areas art* being denuded by fire 
and reckless destruction without adequate reforesting, 
particularly in Canada, and during the \\m the hiss Iran 
been unnaturally increased owing to the destruction ol 
standing timber by artillery fur. In short, if afforestation 
is not taken in hand on a much wider scale than id: present 
obtains both at home and abroad, the time m not far 
distant when we shall be faced by the calamity of a timber 
famine. 

Land under Tree Plantation in Du- j-lhent for n rniKs 

Strangely enough, we have the Manifest percentage 
of land under tree plantation in the whole of Europe, as 

the following shows : 


Austria — .... 
German Empire 

France 

Belgium ..... 

Spain 

Italy 

Great Britain . 


.1151 f'#er wit. 
*M per omt. 
!tf p*rr oeitt, 
IT permit. 
17 per critt, 
14 prar ernt, 
4 per cent. 


But it is not denied ilmt our percentage* of land under 
tree plantation could with great economic advantage he 
increased, and its productiveness considerably enham-rd 
by the elimination of waste and by skilful forestry. On 
the other hand, we must not be led to believe that we could 
ever become self-supporting in the matter of timber, m 

1 In the year 1012 we imported wr**l pulp to the value itf f 
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some writers suggest we might, for certain of our require- 
ments, such as mahogany and other finer woods, can only 
be met by using foreign timber. 


Foreign Timber versus Home-grown 

Another phase of the question has been clearly ex- 
plained by Mr. Charles E. Curtis, Professor of Forest 
Economy, who says : 

“ There is, and always will be, a great demand for 
foreign timber, and under present circumstances home 
timber cannot compete with it. This is because the foreign 
timber is fully matured and has grown under favourable 
conditions, unlike our own, which has either been felled 
in its infancy or after maturity has been passed. The 
timber merchant knows well that our ordinary home-grown 
produce is unfitted for many important purposes, and 
buys chiefly to meet a local demand or for the few well- 
defined purposes which it is fitted for. If the foreign 
supplies were to cease we could not find in our woods the 
class of timber which is needed. To some extent this may 
be met by the spread of the true principles of forestry, 
but under the most approved rules and principles we 
cannot expect perfection. The chief reason is that private 
individuals cannot be expected to allow their trees to 
reach a perfect growth. States alone can achieve this. 
Under no circumstances, therefore, can we become a timber- 
growing nation, but we may, nevertheless, do much to 
improve both the quality and quantity of our timber 
supply. The matter rests with the landowners, and until 
they recognise this the teaching of forestry will avail but 
little. 

“ There is one link almost entirely missing in our system, 
and that is the natural reproduction of trees. True, in 
many cases blanks become filled up by the germination of 
self-deposited seeds, but this natural planting meets with 
no encouragement. In France and Germany it is the 
keystone of the success which they so justly enjoy. This 
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power of natural reproduction is not simply permitted, 
it is encouraged and promoted, so that then.* is a regular 
rotation of a set period. This natural power is, of course, 
aided where neeessurv by planting, and temporary nurseries 
are made in the various blocks to which the forester 
lias access for this purpose. . . . The landowner who 
plants wisely will do more to increase the capital value of 
his estate! than ‘hi* who expends large sums on doubtful 
agricultural improvements.” 

Serious efforts should, he made to decrease our ever- 
growing imports of foreign timber, and no pains should 
he spared in devising substitutes for timber where if is 
used in large quantities. Many attempts have been made 
in this direction by the Railway Companies, who consume 
enormous quant it ies of timber. For sleepers alone millions of 
pieces 10 inches by I* inches and f» feet long are used annually, 
but the efforts that have been made in the past to find n sub- 
stitute for them have failed to give complete satisfaction. 
Still, success in this and other directions must not he 
regarded as hopeless. Although apparently the problem 
of finding a substitute* for pit props has not been tackled 
seriously, it may be that sonic form of concrete or ferro- 
concrete props could be evolved. 

Waste mm to Decay of T umm 

When woodland trees pass the period of maturity, 
whether this arrives from old age or from causes that bring 
about pre-maturity, the* effect is that of disease and initial 
decay ; and therefore if frees arc* not felled and realised 
before this period has been reached it mmm waste, and 
this permissive waste is often one of the greatest sources 
of loss to the landowner. As the loss in not apparent it is 
usually borne with indifference ; indeed, there is apparently 
an inherent feeling in landowners, not easy to overcome, 
that certain areas of woodland must not be reduced in 
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size, and thus trees are allowed to live on for years after 
their value to the merchant has ceased. ( )f course large and 
beautiful trees should Ik* permitted to remain to preserve 
the sylvan beauty of a place, although they may lx* rapidly 
deteriorating in value; hut this preservation should not 
apply to woodland areas, where no such waste should be 
allowed. 


Coming Dkvju.oi'mknts in Fokkstiiy 

In May, 1910, an important statement, whs issued by 
the Royal Scottish ArborieuHural Society as a reason why 
t he Government should now seriously consider the quest ion 
of Scottish afforestation. The Society has passed this 
resolution : 

“ That it is necessary, in order to provide for the nation’s 
future requirements of coniferous timber and such hard 
wood timber as can be economically grown in this eountry, 
and also to afford suitable and healthy employment for a 
large and ever-increasing rural population, that the Govern- 
ment should now create the promised Department of 
Forestry in connection with the Board of Agriculture for 
the Development of Forestry in Scotland, with an adequate 
annual grant for the purpose, and should instruct the 
Department to prepare, without delay, schemes of afforesta- 
tion, combined with small holdings and other rural in- 
dustrial ; to be put into operation as soon as the War is over, 
so that advantage may be taken of the unique opportunity 
when returning soldiers, sailors, and others are desiring 
work, to induce a proportion of them to settle on the land 
by offering them immediate and suitable employment 
in comfortable and congenial surroundings. 

“ The Council of the Society point out that the area of 
woodlands in Scotland is about 868,000 acres, or only 
about four per cent, of the whole land area, being the 
lowest percentage of the countries of Europe. . . . 

“ While the demand for home-grown timl»er is likely 
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to continue long after the couduMon <>i the War. anti large* 
areas of home woods are bring cicuml to uteri the present 
demand, it is improbable that till or even it large propor- 
tion of these areas will lie voluntarily replanted, with the 
result that the already relatively small extents of woods 
in this country will he alarmingly decreased. It is claimed 
that large areas of comparatively poor land in the country 
would lie more economically used in growing timber crops 
than as at present used." 

At a later period, duly f. 1910, a deputation of the 
Society attended a meeting of the Scottish Liberal M.l\s 
at the House of Commons to urge the necessity for adopt- 
ing measures to promote afforestation, and laird l,»»vnt 
said he estimated that there were 

“at least 2,000,000 lines in the Highlands on which 
afforestation would make it possible to settle one man 
for each 200 acres. Thus, should it be decided to plant 
this large area, there would be a working population of 
10,000 woodmen and their families.” 

There can be no doubt that such developments would 
be economically sound if properly carried out. Indeed, 
it was estimated by the Commission on Coast Erosion 
and Afforestation (1000) that we could grow timber to the 
value of about £20,000,000 a year if we had 9,000,000 
additional acres under timber. And according to the 
Report of the Commission the scheme of planting 9,000,000 
acres 1 could be accomplished not only without any eventual 
loss, but, on the contrary, after the lapse of eighty years, 
all expenses having been repaid, the State would be in 
possession of a very large asset, about £107,000,000 in 
excess of the total cost, calculated at B per cent, compound 
interest. 

1 Sir J, SOrting Maxwell, at a meeting «f Us* HrltMi AtmminUm, ISIS, 
said that “ probably not mom than «,000,000 am* were available for 
planttog*” 
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German State Forests Pay 

As we have seen, with the exception of Austria, Germany 
has the largest percentage of public and private lands under 
tree cultivation in Europe. The State forests alone occupy 
17,000 square miles. As might be expected, they yield 
a handsome revenue. Professor Fraser Storey, at the 
1913 meeting of the British Association, in a paper on 
“ German Forestry Methods,” said that 

“ the average gross income from the State forests in recent 
years amounted to about £6,000,000 per annum, and the cost 
of management was rather more than £2,500,000. He 
thought that in England we might with advantage copy 
almost precisely the German methods of sowing, plant- 
ing, soil cultivation, tending, regulation of density, and 
protection.” 

The above is well-deserved praise for what is believed 
to be the most scientific forestry in the world. 


Afforestation of Pit Banks 

A remarkable illustration of what is possible in forestry, 
even under the most unpromising conditions, was explained 
by Mr. P. A. Martineau in a paper he read on “ The 
Afforestation of Pit Banks,” at the British Association 
(1916). It was a review of actual operations in the Black 
Country. Although no real income has yet been 
derived, considerable quantities of wood were well deve- 
loped. He claimed the greatest successes for the experi- 
ments with black alder, but also claimed successes with 
birches and sycamores. The experiments ranged over 
eighty acres of high-lying bleak shale heaps, which, being 
burned out, were composed of red friable soils. He 
explained that the necessary preparations of the soil were 
practically nil f He had been able to utilise the casual 
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labour of the district, and the cost, including supplies, would 
not exceed £7 per acre. 

An Kxi*K«IMKN'r IN CoMMF.KCIAl, AtTOKKKTATtON 

The estate of Uleneruitten, near Oban, has been bought 
by Mr. Alexander M»ckuy. C.A., Dundee, according to the 
I tail;/ Graphic of October 13. 1317. for the purpose of 
experimenting in afforestation. 

“The estate extends to 2,200 acres. The Crown 
Forester has visited the place, and the first 120 aeres of 
plan table ground has already been staked off, and it is 
intended to begin the planting of trees about the middle 
of February. The idea of the purchaser is to demonstrate 
that trees can be grown advantageously on commercial 
lines, and to keep that part of the ground in such a way ns 
will furnish an object lesson." 

An non Days 

Even America, with its vast forests, has for some years 
been gravely concerned about the shrinkages of its timber 
resources, and wisely stipulates in all eases where the 
construction of a railway necessitates the felling of trees 
that, others should be planted on a suitable scale. Mr. 
Itoosevclt had the happy idea of helping to correct this 



on a bigger scale is needed if we are to utilise our waste 
lands to their full advantage. It is true that arbor days 
are not unknown in this country, as the Kentish village 


by planting along 250 yards of ma< 
the initial letters of the names spe 
Browning-— 
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the O, and so on. Then, again, the Browning Settlement 
in Walworth marked its coming of age by “ tree-planting / 5 

The Government Committee 

The Government (1916), it is stated, has decided to 
appoint a Committee to inquire into the needs of afforesta- 
tion throughout the United Kingdom, and to propose a 
practical scheme on a large scale. The Committee will 
be appointed without delay, and its deliberations will be 
speeded up. 

Fortunately, the folly of our neglect of timber cultiva- 
tion is at last realised, and much good to our economic 
position should result from the activities of the Committee. 
In the first place we have to utilise to the full the resources 
we already possess, and this will probably mean the 
establishment of co-operation among landowners and 
estate agents, and readjustment of the cost of railway 
transit. Such organisation might well have a lasting 
effect on our timber supply problem, and prove to be one 
of the most beneficial results of the War ; but we must 
never forget how many years it takes for afforestation to 
become even moderately profitable, for although Douglas 
fir reaches maturity in about 40 years, according to 
Dr. Nisbet the best period for felling larch, scots pine, ash, 
elm, sycamore, and spruce, so as to procure the highest 
remuneration, is 50 to 60 years, and for oak 120 to 
150 years. 

Although, as we have seen, this country can never 
grow all the timber it requires, we may well believe that 
with organisation and science the Empire could become, 
with great economic advantage, self-supporting. 
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INTRODUCTION 

s “ Thus Time bnngs all things , one by one , to sight , 

And Skill evolves them into perfect light ” 

Lucretius, Book V. 

As many of the miscellaneous wastes that have received 
attention cannot be more conveniently grouped, they have 
been brought together and dealt with in three sections 
under the headings of I. The Romance of Waste, 

II. Miscellaneous Household Wastes and Economies, 

III. Miscellaneous Trade, Industrial, and other Wastes. 

» Probably no better way of exciting interest in the general 

subject of waste can be suggested than to relate some of 
the triumphs of past workers in this field, showing how 
great the rewards for success have been. This has been 
briefly attempted in Section I. 

In Sections II and III notes have been arranged pointing 
to wastes that appear to demand attention, either with the 
object of utilising things that are ordinarily thrown away 
or destroyed, or with the object of focussing attention on 
problems and possible economies, the neglect of which is a 
0 measure of our past folly and extravagance. It is true 

that since war broke out we have been compelled to devote 
attention to some of these matters, but very much remains 
to be done before we view every kind of waste from the 
standpoint of economy and patriotism. 
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SECTION I , 

] 

The Romance of Waste j 

Notes on how Waste Substances have been Utiuseo, 1 

and Waste of Perisiiabi.b Tiiinos Preventer * 

| 

If our efforts to utilise every kind of refuse anti waste ! 

products and things are to he successful in the highest 
degree, we must stimulate in the rising generation of workers 
imagination and the inventive and creative faculty, and 
foster skill in research ; as developments in these directions 
lead to greatly increased national prosperity. Probably 
there is no hotter way to kindle latent ability than to review, 
as we have attempted to do in t his section, some of the 4 

successes of past workers in a field that has yielded such i 

marvellous results and such rich rewards, often to the 
inventors and pioneers themselves, hut always to the ' 

State. 

The notes give short accounts in simple language of 
how such unpromising substances as sweepings, semirings, 
dross, dregs, seurn, scoria?, flue-dust, sediments, lies, 
offal, etc., etc., have been economically utilised, and of 
how in many eases the exercise of common sense, inventive 
ability or scientific research, lias led to great economies * 

and to the establishment of new industries by the utilisa- 
tion of waste substances that, have often been eneum- i 

branees— achievements that might well suggest to many ; 

an alert mind further triumphs. 

The field of waste-prevention is a large one, and signal 
triumphs have been won hv inventions that prevent the i 

waste of perishable things- of which refrigeration and j 

ensilage are typical- -whose economical value it is 
possible to estimate. 

X98 
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attempt has been made to arrange, the notes in 

of their technical or commercial impori'anca j they . 

fghly grouped and more or less arranged; 

or- convenience’ sake. »4- r - 

FABRICS FROM WASTE 

Alpaca from Waste Wool 

■- (later Sir Titus) Salt, who had been for some years 
cdfced with the woollen manufacture, happened one 
> xxotiee at Liverpool some three or four hundred sacks 
aca wool that had been imported from time to time 
South America, in the hope of finding a manufacturer 
night buy them for some purpose. Several men had 
to work up this new material, but without success, 
it lay for years, no one seeming to want it, till in 
Mr. Salt came across it, and after a number of trials, 
ic-lr he modified his wool machinery to suit the stuff, 
ixrg it afresh and overcoming many obstacles, he 
7 solved the problem by adopting cotton warps, and 
after put on the market a new material. Alpaca, a 
£»T ossy, elegant fabric, which so took the fancy of the 
c that in some fifteen years Mr. Salt amassed an 
nous fortune ; and this enabled him to become a 
p hilanthropist. 


Utilisation of Cotton Waste 

otton waste, suitable for spinning into yarn, is divided 
two classes, “ soft ” and “ bard.” It has been effec- 
y used in this country and on the Continent during 
,ast thirty or forty years for the production of inexpen- 
do ths ; but the refuse of cotton, wool, etc., from 
ring -mills and sheds is largely used as swabs for clean- 
machinery, etc. ; the best of it is also, when of cotton 
, and picked, cleaned, and bleached, used for the 
ufacture of gun-cotton. The refuse waste, which is 
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usually dirty and somewhat greasy, is boiled under pres- 
sure with dilute caustic* soda, then bleached and finally 
dried. In sonic* eases the* cotton waste is first treated with 
a solvent, such as carbon bisulphide, for the removal of 
grease. 

Shoddy and Mungo from Woollen Rags and Cloth 
Clippings 

Shoddy is a doth made from worn woollen things, old 
stockings, druggets, etc., which were formerly only used 
for the production of inferior paper, wallpaper, etc., but 
which were more often thrown on the wiste-hrap. These 
odds and ends are now raw materials for inexpensive 
clothing fabrics. Tin* woollen things are torn to pieces 
by a machine having spiked rollers (termed a devil), 
cleansed, and the fibre spun with a certain proportion of 
new wool, the yarn being afterwards woven into the full- 
bodied but flimsy fabric termed shoddy. Tailor#* clip- 
pings and remnants of fine woollen goods, such as broad- 
cloth, etc., are devilled and spun into yarn for making cloth 
of nicer quality, called mungch 

The portions of the devilled rugs which cannot be 
utilised for shoddy and imingo are available as manure. 
They contain from about U to 111 per cent, of nitrogen, 
and are widely used in hop-gardens, the finely divided 
condition of the stuff being a valuable feature. 


Battlefield Waste 1 


me nm men mint up at uewsimry oy 
„ by which discarded uniforms and other 
articles of clothing collected on the battlefields and in 
home camps are dealt with in such a way as to save the 

- « * of - * r 
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Since the work has been in progress about 15, 000, 000 
separate articles have been dealt with, including 

*1,100,000 jackets. 

4.500.000 pairs of trousers. 

020.000 great coats. 

003.000 pairs of riding breeches. 

2.700.000 puttees. 

8.500.000 shirts. 

350.000 caps. 

1.800.000 cardigan jackets. 

18,000,000 socks. 

2.700.000 pairs of drawers. 

0,000,000 other articles. 

This part-worn clothing comes to Dewsbury in bags 
(says the Daily Chnmick), and is run in trucks straight, into 
the huge sheds at the three railway -stations. 

Here the bags arc ripped open, and the contents spread 
out amongst the v ‘ pickers,” whose nimble* fingers and 
p trained eyes quickly discover which garments should be 

set aside for renovation and which arc only fit for disposal 
to rag -merchants and others, who put them through their 
jj special machinery preparatory to their being made up 

again into Army cloth in the local factories. As many 
as ninety truck loads have been received in a day. 

S 800 WoMKN SoitTKHB 

i 

• There are about 300 women sorters, who do their 

I* work so thoroughly that nothing is wasted. Garments 

^ which are beyond repair are carefully scrutinised, and 

sorted into woollens, iinseys, angolas, etc. 

Articles capable of being restored are sent to a local 
firm of dyers and eleaners, by whom they are cleaned. 
Then they arc repaired and re-issued to the troops or for 
the use of German prisoners of war. 

, In ten months the value of produce received and dis- 

posed of at Dewsbury has been £(158,850, while the two- 
thirds value of garments recovered for re-issue at all 
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Against this, expendit ure, including enlisted nirn^ p, 
civilian wages, cleaning and repair, etc., lias amo^^ 
to £07,#08 t showing a net credit balance of £tUH,84^ 

Up to date, sales of rags to merchants and 
in the heavy woollen district have* ana mated to £ 1 ,OOq q 
A s showing the completeness of the arrangements 
save, it may la* explained that cotton rags arc* sent to Wo 
wieh Arsenal to la* used as wipers and cleaning rags. 

Cardigan jackets are repaired with tape taken Iror*-* , 
puttees, and darned with wool found in discarded 44 hou 
waves/ 1 which also provide the needles and cot ton used 
the repairers. 

Flush,. Imitation Sealskin, Poplin, etc,, front Silk Wba 

Mr. Samuel Cnnliffc Lister of Bradford, created U a: 
Masham in 1 891, who had made n large fortune by invent 
and introducing wool -combing machinery, happened < 
day to be at a certain warehouse in London, wheiro 
noticed u heap of rubbish, and on inquiry was told tfaua; 
was *%silk wasted" sold as rubbish to get rid of it, **,< 
was impossible to do am thing with it. lie began to thi 
and finally bought the heap at a halfpenny n pound, £ 
had it sent down to his mills. 

He started to solve the problem of how to make i: 
beautiful fabrics the dirty, sticky mass of silk rutoToi 
consisting of the floss- silk or outer covering of the coco c 
badly formed or otherwise defective ones, the huttonmfi 
cocoons when the unable filament has been wound 
scraps of twigs, dead leaves, and even dead silkworm 

i». • - ,'ti * i„ . ^ . 
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that one hr one revealed themselves. Some maeliinery 
suitable for his purposes he bought', some lie had to invent, 
some he altered, and finally, after many years of patient, 
improvement, wherever he detected imperfections, he. 
in 1857 produced the great variety of beautiful silken 
fabrics, satin, plush, poplin, shawls, stockings, handker- 
chiefs, ribbons, imitation sealskin, carpets, etc.- •■■all made 
by the enterprise and mechanical genius of the great 
inventor out of waste rubbish, hitherto considered a 
nuisance, but now forming the raw material for an impor- 
tant industry, giving employment to thousands of hands. 

The portion of the silk waste which cannot be utilised 
as above is of value as a manure, containing as it does 
about 14 per cent, of nitrogen, and being finely divided. 


PRODUCTION OF OILS, ETC. 

Paraffin Oil from Shale 

When James Young, of Glasgow, succeeded in pro- 
ducing paraffin oil by the distillation of shale or cannel 
coal, he made vast waste heaps of shale, which were almost 
a nuisance, into a valuable raw material. This coal was 
all but worthless at most of the mines where it turned up ; 
in fact, in some eases money had to be spent in carting 
it away ; and such large quantities were found at other 
mines that, it rendered them financial failures. There 
is something romantic about the history of Young’s 
invention, lie was brought up as a carpenter, but took 
a great fancy to chemistry, and, after much study, became 
a demonstrator at some classes, from which he went at 
the age of twenty-two to be manager of a ehcmieal works. 
A spring of an oily substance being noticed in a coal mine 
of Derbyshire, and Young being recommended as the 
right man to attempt its utilisation, he succeeded in working 
up the stuff into two kinds of oil, one for burning, and the 
other for lubricating. The spring running dry, he was 
thrown out of employment ; but he hud formed the idea 
that the oil was somehow distilled from the coal by the 
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heat of the earth, which led him to experiment and try 
to imitate the* processes of nature. This problem he worked 
on for two years, when by heating a mixture of shale and 
soda-ash just sufficiently to make it emit a gas, he found 
that this when liquefied yielded paraffin. Suitable plants 
were erected to give effect to this invention, and soon 
after Young’s patent paraffin oil was marketed all over 
the world. This success soon brought him money enough 
to buy up mines and adjacent tracts of land that were 
dreary wastes, and that had previously been almost: worth- 
less, and by working his process these increased in value 
a hundredfold, creating an important industry, which in 
the course of about twenty years made him a millionaire. 


Petrol once a Waste! By-Product 

Petrol was a waste by-product for which science had 
found no use up to the time that the petrol motor was 
invented. It is now used in enormous quantities in all 
civilised countries, the world’s production in 1911 being 
over 50,000,000 barrels. A 

Oil from Sunflowers 

Nothing is wasted in Germany, absolutely nothing. 

One of the war-time economies practised there is the 
utilisation of the narrow strips of ground along all fencing 
for the growth of sunflowers, so that they may have the 
oil from the «eed— a very useful substitute for olive oil— 
for cooking, or for oil-cake as cattle food, and the husks 
for feeding poultry. Germany, it appears, has hitherto 
imported sunflower -seed to the value of £150,900 per 
annum, and in pre-war times apparently exported the oil 
to this country as olive* oil. 


Oil from Cotton*- Said 
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In India cotton-seed is used more as a cattle food 
direct than as a yielder of oil. But when crushed in the 
native mills it yields about 25 per cent, of good oil, the 
cake remaining, after the expression of the oil, being 
used as a cattle food, and as a fertiliser. Egypt exports 
large quantities of seed to English and French ports ; but 
the seed cannot be shipped with safety without undergoing 
preliminary cleansing to prevent it heating and deteriorat- 
ing in bulk on the voyage. The gumminess of cotton- 
seed oil limits its use for lubricating purposes, but it is 
used in large quantities by soap-makers in combination' 
with other oils and fats. It is also largely used for adul- 
terating other oils. 

Oil from Cocoa Refuse 

The refuse of cocoa manufacture, when treated with 
carbon bisulphide, yields a good oil, suitable for use in 
the manufacture of soap. 

CENTRIFUGAL EXTRACTORS AND 
SEPARATORS 

Recovery of Used Oil and Grease, and Wiping Materials 

In many of our industries oil is used in vast quantities 
for lubricating purposes, for cooling and lubricating 
the taps and dies and the cutting tools used in screwing 
and automatic machine tools, and such -like purposes 
in particular. Formerly, beyond allowing the oil to 
drain from the articles machined and from the screw- 
ings and turnings, no attempt was made to recover the oil 
adhering to them ; but in all works where proper attention 
is given to economy and high efficiency centrifugal ex- 
tractors are now employed to recover the oil to the last 
drop for filtration and re-use. The methods employed 
are also applied to the recovery of waste oil and grease 
from the cotton waste and cloths used for cleaning machi- 
nery. These materials, which were formerly burnt or 
thrown away after first use, are now often of greater value 
than the new materials, owing to the oil contained in them. 
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The wiping material is repeatedly reclaimed for re-use 
and the oii recovered therefrom for putting into service 
again. 

The centrifugal extractor or separator primarily con- 
sists of a perforated cage, into which the oily waste, cloths, 
turnings, or articles are placed, and it is rotated at a 
peripheral speed of some 5,000 to 7,000 feet per minute 
by an electric motor or steam turbine. The cotton waste 
and cloths it very dirty require washing after they have 
been through the extractor, but if they have only been used 
for wiping down engines, mopping up oil, and similar 
jobs they are ready for further use after the oil has been 
extracted. Mr. A. Grison, chief engineer of rolling stock 
of the Orleans Railway, in giving an account 1 of a process 
for enabling the lubricating oils and pads employed on 
rolling stock to be re-used, explains that when the wheels 
were removed from thebogies of the vehicles of the American 
type they have running, so that the tyres may be re-turned, 
the wool waste and oil had to be removed from the boxes 
and were a serious loss, as they could not be re-used owing 
to the sand and dust which collected in the boxes, even 
with the greatest care in keeping the covers closed. But a 
plant has now been installed to treat these materials 
(to the extent of about 1,000 lbs. of waste per day), con- 
sisting of a centrifugal extractor heated by steam, two 
purifying tanks, a small pump, a drying stove, and a 
carding machine. 

The temperature of the extractor is kept at80°C. by a 
steam coil, the dirty oil runs from the extractor into the 
first tank and is then decanted into the second tank, 
heated by a steam coil, and finally filtered. The oil can 
be re-used by mixing with three times its volume of new 
oil, and the carded waste is ready for re-use. The cost 
of the installation at the Paris dep6fc was £280, and it has 
effected a saving of £80 to £120 per month. 

The Lancashire and Yorkshire Railway Company 
use some 6,500,000 sponge cloths annually for cleaning 


1 “ Revue G6n6rale des Chemins de Fer.” Paris, I91S. Vol. xxrri. 
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purposes, 1 the use of cotton waste being discarded by 
them some years ago. These cloths, which are saturated 
with different kinds of oils, such as ordinary lubricating, 
rape, and heavy petroleum cylinder, with small quantities 
of yellow grease and tallow, yield in the extractor from 
one to one and a quarter gallons of crude oil per gross of 
cloths. 

In the Wolsey Motor-Car Works 1,200 gallons of cut- 
ting oil are recovered a week, to be used over again, with 
only 10 per cent, of fresh oil to make up for the wastage. 
Another interesting example is the following. A firm 
manufacturing cycles treated in six months 834 cwt. 
of metal turnings, 8 cwt. of rags, and 134 gross of 
sponge cloths, and recovered a total of 2,440 gallons of oil, 
weighing approximately 10 tons. 

Another method of recovering the grease and oil from 
cotton waste and cloths used only for wiping machinery is 
by the use "of carbon bisulphide, which is an excellent / 
solvent for fats. The greasy articles are very lightly 
and loosely introduced into an air-tight iron cylinder 
arranged with a false bottom, care being taken to 
ensure the porosity of the mass and its freedom from 
more than a very small percentage of water. The bi- 
sulphide is pumped in from below, and as it rises 
through the mass it dissolves the fatty matters, which 
flow away from the top through a still. It is there dis- 
tilled off by steam and condensed. When all the grease 
has been extracted from the materials, the bisulphide 
retained by the latter is drained off for re-use, its loss in 
each operation, when stringent precautions are taken to 
prevent leakage, being only trifling. Care must be taken 
in using the bisulphide, as it is both inflammable and 
poisonous. 

We thus see how wasteful the burning of greasy waste \ 
and rags as fuel is, as some 90 per cent, of the oil can be 
economically recovered, and the rags, etc., made fit for 
re-use. 

1 Abstracted from a paper read by Mr. G. H. Ayres before the Graduates 
Association of the Institute of Mechanical Engineers. 
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Recovery of Oil from Metal Turnings, Swarf, etc. 

Centrifugal extractors are also very largely employed 
for the recovery of oil from metal turnings, chips, cuttings, 
etc., as well as from small finished work made in the auto- 
matics, lathes, and other tools, about 98 per cent, of the 
oil being easily recovered for re-use. 

The metal swarf being left very dry is in a condition 
most suitable for re-melting where desired. 


Centrifugal Fat Extraction from Oifal, Kitchen Waste, etc. 

Centrifugal extractors, usually of the steam turbine; 
type, are most economically used, capable of dealing with 
a wide range of materials, such as kitchen waste, greases, 
cracklings, tongue trimmings, scratchings, stockpot resi- 
dues, dregs, bacon and ham rinds, meat offals, cowheel 
hair, catch-pit skimmings, tank bottoms, bones, bristles, 
barrel scrapings and kettle scraps. The extractors also 
eliminate all suspended matter from rendered fat, lard, 
tallow, etc. These extractors are also extremely useful 
for the recovery of fat from filter and hydraulic press 
cloths and bags, mutton cloths, printers’ rags, etc., and 
for the full recovery of liquors remaining in all classes of 
extract residues. 


USEFUL MATERIALS FROM RESIDUES 
AND REFUSE 

Beeswax from Residues 

The residues from beeswax manufacture, which for- 
merly were worth about £8 per ton as manure, are now made 
to yield an excellent yellow wax by treatment with carbon 
bisulphide. 
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The Recovery and Re-use of Manganese in the 
Production of Bleaching Powder 

The recovery of manganese in tin* production of 
chlorine for the manufacture of bleaching powder by 
Weldon’s beautiful process is an excellent example of 
what science has done in preventing waste. Formerly 
for every 100 lbs. of blenching powder made, about. 
100 lbs. of the native oxide of manganese were required. 
Now this manganese is recovered and used again and again 
in the process, the amount of fresh manganese ore requisite 
to replace that lost being only 1 per cent, of the bleaching 
powder made. The earlier methods of recovering manganese 
were not. nearly so perfect, anti therefore were not much 
used. The comparative costliness of manganese has made 
its recovery essential, in order that it may again serve as an 
oxygen carrier. 


Aniline Dyes from Coal-Tar 


The dark- coloured resinous substance obtained by 
distillation from coal, known as coal-tar, was formerly 
of little value, but science has made it possible to derive 
from it a vast host of extremely valuable substances, such 
as carbolic oils, benzol, toluene, phenol, anthracene, 
creosote oils, naphthalene, benzene, pitch, etc., etc., but, 


aniline dyes. In the year 185(1 Perkin, while searching 
for a cheap method of preparing quinine from nitro-henzol, 
obtained a beautiful solution of mauve colour. This was 
found to be such an effective dye that exhaustive ex- 
periments have liecn made on this substance, with tire 
result that over 800 of the most beautiful colours of 
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dye jitmiuJaelia ers. 1 However, fortunately a supreme 
effort is to be made 1>\ us to esfaHish on a linn and hist: in# 
footing the industiv in the land of its origin. The pro- 
duction of roaJ-ter in (Germany increased enormously in 
the live \ (‘ju s 1008- Hi, and it is now claimed to he sufficient 
to also render that country indepeiuteiit of imported 
petroleum. The output of coal-tar in Germany increased 
from 120,000 tons in 1000 to 450,000 tons in 1011, an 
enormous rate of expansion. One of the most: important 
distillates of coal-tar is benzol ; its calorific value is about 
18,000 IVIV per lb., nearly the same as that of petrol, 
and in Germany very large quantities of this spirit, mixed 
with alcohol, arc now consumed in j elrobmofors ; indeed, 
the production in that country increased from 50,508 tons 
in 1 009 to 87,214 tons in HMh 

Synthetic Indigo Utilisation of a Waste that was a 

Nuisance 

For over 5,000 years the indigo plant was the* sole 
source from which this valuable dyestuff (indigo) was 
obtained. The dyers of ancient Thebes employed it for 
ornamenting the garments of fin.* living urn! the burial 
cloths of the dead. But in 1800 Von Bneper begun Ids 
researches, which, by laying hare the innermost structure 
of the indigo molecule, not only completely revolutionised 
the industrial manufacture, but also disclosed n limitless 

.... ? i .. . & .... i*A ' I 1 . 1 *0 ■*...* 4 * * « * * * 


of muigo, but capable of ch ring every colour of t he rainbow. 
Having elucidated its structure, t lit* chcudst j rocmied 
to build up the dyestuff artificially, from products con- 

1 The? result of our pust folly m allowing oum*lv<% to heroine iJrprmfrfit 
on Germany for an adequate supply of dyes m mm severely frit* m mtmt 
of them are almost unprocurable, the pmm of otters tiavivig romped tip 
to prohibitive figure » ; thus malachite green eryntul#, formerly $n. §ter Sb«, 
uokl at 80s. hi .November, HU 5 (a price that mn only lit paid by «nnk«n 
of distempers, who %w> mu* pound of the crystal* to about *J ewt. uf dis- 
temper) ; and black aniline, formerly mltl at ad. per Jte, rnw* to Os, M* 
per lb* At the Midland Hallway tot property iftfe at Derby os 
November 8, 11115, a keg of mi tbylrnc? him* weighing Miami I § cwt„ 
realised which works out at Mi. per lb* fir fore itt# Vk«r mm km 
would have, teen worth about Mlt to 115, 
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i coal-tar. The starting material in the most sue- 
processes was naphthalene, at one time regarded 
:ur distiller as a waste and a nuisance, but now 
si ns a valuable product. In the first stage of tin* 
» of indigo, naphthalene is converted by oxidation 
inilie arid; next the discovery was iamb* that the 
delation of naphtlmkuie could easily he effected 
ig itckl in the presence of mercuric sulphate. Cheap 
irk! was therefore a necessity, and if. was success* 
Hiuced by tin* “ con tact process " after a great 
atient research, and by the year I UU7 the synthetic 
lure of indigo had become a firmly established 
industry. 

irks installed in this country by the Germans to 
m process is now happily in the hands of an 
Company. 
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form the larger part of its bulk. They are first passed 
through a breaker, which they leave in pieces about the 
size of peas, and then through mills, resembling those used 
for grinding com. The ground cork on leaving the mill- 
stones is passed through a sieve, the finer particles falling 
into sacks, while the coarser residue is returned to the mill. 
The sacks of powdered cork are placed in a drying stove, 
and allowed to remain at a temperature of about 100° E. 
for about twenty-four hours before being placed in the 
mixing machine, where the powder is roughly mixed with 
the cement which is used to unite the particles of cork 
forming crude linoleum. 

On a smaller scale, the waste from cork-cutting is used 
for other purposes. It is considered the best material 
available for stuffing mattresses to be used at sea, as it is 
light and damp-proof, and forms a raft in case of accidents. 
Being a good non-conductor of heat, it is a useful material 
for lining ice-houses, etc., and it is also used for filling 
cushions and horse-collars, whilst in France it is utilised 
in the manufacture of pasteboard, the ground cork being 
thoroughly incorporated with paper pulp. The least 
economical way of utilising waste cork is to burn it as fuel, 
as is done in some cork factories. When wet, the waste 
cork is not easily dried, and it is therefore not readily 
disposed of in that condition. It should be known that 
cork dust and air in certain proportions is highly ex- 
plosive. It would appear that in establishments where 
a great many corks are drawn they should be worth 
storing for sale, instead of being thrown into the dust- 
bin. 


Utilisation of Granite Waste 

In shaping and dressing granite paving-stones as much 
as three-fourths of the rock quarried is, in some cases at 
least, wasted. This waste is apparently in many cases 
only partially utilised for road-metal, and in small chips 
for granolithic pavements. 
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Utilisation of Grindstone Waste Swarf 
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The waste “ wheel swarf ” or grit, worn awuv in grind- 
ing cutlery wet, has a certain value. If is used in the 
formation of a cement for sealing the eementation furnace 
boxes used in the conversion of wrought iron into feel ; 
and some manufacturers not only employ all their own waste 
sand for this purpose, hut have to purchase that of others. 

New Glass from Glass Wants 

In the manufacture of glassware, all broken glass is 
carefully collected and sorted; the best, is mixed with the 
raw material and reunited ; the poorest qualities are 
worked into coloured glass, or into tiles anti transparent 
bricks. There is also n large quantity of final waste which 
has become so mixed with clay and dirt as to be unfit for 
use as transparent glass; this waste is in some works 
collected, sifted, ground into an almost impalpable powder, 
and spread upon elay tiles, then placed in a kiln until the 
glass is partially melted, to give an opaque, exceedingly 
hard surface to the pieces, making them suitable for pave- 
ments or wall decoration. Ry the intermixture of metallic 
oxides almost any colour can be obtained. Another use 
to which glass waste is put is as « grinding materia! for 
the rims of buffs, and as n partial substitute for emery in 
emery wheels. It is also used in the nmnufaeture of glass- 
paper. The prosperity of glass-works, needless to say, 
depends upon the reduction of actual waste to the smallest 
limits. 

Glue from Refuse Paring* 

ilil 4 * * .. ..A * t . A ... ? .... ... J P... .......... it.., .... .... ...... 
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Ivory-Black from Ivory Turnings, Chips, and Dust 

Ivory turnings, chips, and dust arc utilised for the pro- 
duction of the beautiful black pigment known as ivory - 
black, which is employed by copperplate printers in the 
preparation of their ink. When mixed with white lead 
it also makes a rich pearl-grey pigment. In preparing 
the ivory-black, the ivory fragments are exposed to a red 
heat for some hours in crucibles; when quite cold the 
crucibles are opened, and the contents pulverised, the 
richest coloured fragments being collected for the best 
quality. The powder is levigated on a porphyry slab, 
washed with hot water in a filter, and drier! in an oven. 
The product is a beautiful velvety black stuff, free from 
the reddish tinge which so often mars the quality of bone- 
black. 

Paper from Rags, etc. 

Vast quantities of rags, etc., are gathered from our 
dust-heaps annually, and used in paper-making. In 
1875 it was found that as many as 3,701 men and women 
in this country gained a livelihood in connection with the 
dust-heaps, collecting rags, bagging, ropes, tarpaulin, 
string, hair, paper, etc., for all of which there is a ready 
market for various kinds of paper-making. There are 
master-men even in this industry, and it is on record that 
one rag and bone collector always employed ten hands, 
and collected about 250 tons of rags per annum. Dews- 
bury is the important centre of the rag trade. There are 
also rag depdts and auctions in Leeds, Huddersfield, 
Wakefield, Bradford, Batley, and other towns. Rags 
are used as the raw material for shoddy and paper-making. 
In paper-making, the rags, linen or cotton 1 as the ease may 
be, are sorted by hand into various qualities proper for 
different kinds of paper ; the best and finest, of course, 
being selected for the stock from which the better qualities 
of writing-paper are to be math*. The sorted rags are 

1 Paper has teen made from cotton from a very early date, apparently 

flret at Mecca, about the year 70s. 
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divided into shreds and are washed in hot water and boiled 
with caustic soda, and are afterwards reduced to pulp 
by the rag engine. 

As a further economy the fine particles of fibre recovered 
from the waste liquor of paper mills by settlement can 
frequently be used again for the manufacture of slightly 
coloured paper. 

There are also many materials (besides those we have 
mentioned) used in the manufacture of paper, that are not 
all exactly waste materials, but were more or less unde- 
veloped substances before they became so largely used in 
paper-making ; and among these may be mentioned flax 
and jute mill waste, and paper scraps from printing-houses 
and binding works, etc. 

Slag-Wool and Garden Rollers from Furnace Slag 

Blast furnace slag, the scoria or refuse from the blast 
furnace, which was formerly waste material, with a bulk 
some three times that of the iron from which it had been 
separated, is now utilised in several ways in different 
countries for such things as road material, garden rollers, 
and slabs for pavements, etc., or it is granulated, ground ^ 
fine, and used as building sand ; or in its coarsely granular 
state made into bricks. An incombustible non-conducting 
fibrous material is also prepared by blowing a jet of steam 
through a thin stream of viscous molten slag as it falls 
from a narrow gutter on leaving the blast furnace. This 
stream is so manipulated 1 that it causes the molten slag 
to take the form of downy silicate of cotton, with delicate 
fibres resembling asbestos or spun glass, which from its 
appearance has received the name of slag-wool . This 

1 The jet of steam in springing on the molten slag scatters it into a 
stream of shot, which is projected forward near the mouth of a large 
tube, in which a couple of steam jets cause an induced current of air. This 
tube opens into a receiving chamber, composed chiefly of wire gauze. As 
each shot leaves the stream of slag it carries a fine thread or tail with it. 
The shot, being heavy, falls to the ground, while the fine woolly fibre is 
sucked through the tube and deposited in the chamber. The appearance 
of this chamber after a charge had been blown into it is singularly beautiful. 
Not an inch of floor or roof but is covered with a thick layer of the downy 
silicate cotton. After each blowing the wool is removed by forks, and 
packed in bags ready for use. 
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matei'ial, being a good non-conductor of heat, is used as a 
covering for boilers, steam pipes, etc. At some furnaces 
on the Continent the slag is sold ; it is run directly into 
waggons, or it is prepared by granulation in water, and is 
used for making cement, artificial stone, and in the manu- 
facture of ground and other glass . 1 

Other kinds of slug on the sites of ancient smelting- 
works have in modern times been again put through the 
furnace to extract the metals left in them, with profitable 
results. 


Lead-Pencils from Waste Graphite Cuttings 
For a great, many years the graphite used in making 
lead-pencils (consisting almost entirely of carbon and con- 
taining no lead) was obtained almost exclusively from the 
Borrowdalc mines in Cumberland, being mined in compact 
grey-black masses, cut into thin plates, then into rectangular 
sticks and eased in wood. When the best quality was 
exhausted (early in the nineteenth century), the manu- 
facturers turned their attention to the utilisation of the 
accumulations of waste from cut tings of the original masses, 
which they finely ground and mixed with varying pro- 
portions of clay, and in this way were able to produce 
pencils in fourteen degrees of hardness and softness, 
making them superior to those formerly made from the 
entire graphite, which was never uniform in colour and 
hardness. 


t 
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PRODUCTS RECOVERED FROM WASTE 
LIQUORS 

Glycerine from Soap Lees 

Glycerine may be derived from all oily or fatty sub- 
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niargarie, to which it is united as a base. The refuse 
from soap-making (the spent lees), which was formerly 
nm to waste (often into our rivers) in enormous quantities, 
contains a large- proportion of glycerine, which is imw- most 
economically recovered hy the vacuum evaporator pro 
cess, the annual saving in a works producing 10 tons 
of soap per week being about £1,200, as estimated by Mr. 
R. I). West. The enormous development in its prod net ion 
and use is one of the most wonderful things in the history 
of the chemical industry, and a scientific achievement 
of far-renehing importance. Glycerine is most largely 
used now for the manufacture of the powerful nitrn-gly 
cerin explosive; it possesses remarkable solvent properties 
on some substances, and it can be used wherever a sub- 
stance requires to be kept, more or less moist. Owing to 
its low freezing point it is used with water in gas meters, 
and in floating compasses, also in the cylinder jackets of 
petrol engines in cold weather to prevent the water freezing, 
the mixtures of glycerine and water having lower freezing 
points than either constituent. Its uses arc constantly 
increasing, and its applications in pharmacy are almost 
endless. 


Fat Recovered from Soap-Suds 

Soap-suds contain a certain percentage of fat combined 
with alkali as a soap. Formerly in certain mills in which 
soap is used this fat was allowed ter run to waste, hut it is 
now* largely recovered, especially in the wo<»llen- manu- 
facturing districts. The suds from woollen -mills contain 
a large quantity of fat derived from the wool itself in 
addition to the soap employed in washing or fulling the 
wool. The surfs arc first strained and t hen settled to remove 
extraneous matters, after which they arc treated with 
steam and sulphuric arid to liberate the grease, which is 
passed through filter presses to separate the oil ; the latter 
is transferred to a lead-lined vessel and treated with strong 
sulphuric acid to remove any water that may be in it, 
after which it is barrelled for sale. The residue in the 
hot press (called “ sud-cakc ") is treated with carbon 
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bisulphide to extract any remaining traces of grease, and 
is then used for manure-making. Even the waste liquor 
is sometimes beneficially used for irrigating pasture, after 
being neutralised with lime, or made slightly alkaline. 

Soda from Waste Liquors 

Formerly the liquors in which rags, wood-pulp, esparto, 
and other paper material had been boiled were run into 
an adjacent river or stream, tending to pollute it ; but 
now all such liquors are evaporated and treated for the 
recovery of the soda originally used as caustic soda ; and 
a Fiillner apparatus is used for the recovery of fibre. 

The caustic soda is used to remove grease, dirt, etc., 
and to break down the structure of the grass by removing 
the resinous or gummy cementing matters. 

In paper-making, the spent caustic liquor from the 
grass or rag boilers contains much organic matter. To 
remove this the liquor is first concentrated in a multiple 
vacuum evaporator, using steam, and is then incinerated 
in rotary furnaces, which drives off the water remaining 
in the concentrated liquor and burns out the organic im- 
purities, the soda being discharged in the form of a black ash, 
which is largely carbonate of soda. This ash is easily 
converted into caustic soda solution, which is again used 
in the process of boiling. 

The recovery is from 80 per cent, to 00 per cent, of the 
soda used, and the approximate saving in a works using 
20 tons of solid caustic per week is said to he about £4,000 
per annum. Indeed, it is one of the most valuable im- 
provements in modern paper-making. 

Soda Recovery from Mercerising Process 

John Mercer in 1850 discovered that if cotton be 
treated with a strong solution of caustic soda the fibre 
changed from a hollow flattened form to approximately 
a solid round thread, with increased dyeing capacity and 
increased strength. 

Many years later it was discovered that when yarn 


THE ROMANCE OF WASTE 


219 


or cotton goods were treated with caustic soda whilst 
stretched in frames to prevent shrinkage, the fibres retain 
their original length and strength, and when the caustic 
is removed by washing, the fibres acquire a beautiful silk- 
like lustre ; but the process was attended by an enormous 
wastage of the soda in washing. 

Eventually a process was devised which effected the 
recovery of the soda liquor at a sufficient strength to enable 
concentration in multiple effect vacuum evaporators to be 
carried out economically, the resulting liquor being 
perfectly suitable for re-use and the recovery being from 
75 per cent, to 90 per cent, of the caustic soda used. 

The estimated saving in a works using 10 tons of caustic 
weekly, due to this remarkable process, amounts to about 
£3,000 per annum, according to Mr. R. D. West. 

Grease from Wool -Scouring Waste 

Wool as taken from sheepskins, or sheared from live 
sheep, is excessively greasy with dried perspiration, and 
has, besides, adhering to it, more or less, seeds, dirt, and 
excrement. Practically all this has to be removed before 
the wool can be carded. The process 1 of removal is 
termed wool-scouring, and it consists in passing the wool 
through a hot solution of soap, and sometimes carbonate 
of soda, the mixture being kept agitated. The dirty 
solution usually has 3 per cent, of solid matter and 1 to If 
per cent, of fats, and when run off constitutes one of the 
most polluting of trade wastes. 

Wool suds vary in quality, some being much more 
greasy and concentrated than others, according to the kind 
of wool that is being washed. Australian wool yields 
the most greasy suds. At some wool-scouring works the 
greater part of the fat in this waste is recovered, but the 
recovery is incomplete. In the process for degreasing 
raw wool, devised by Smith’s Patent Vacuum Machine 
Company, Ltd., it is claimed that the potash, as well as 
the grease, can be profitably recovered. The raw wool is 
treated with petroleum naphtha under diminished pressure, 

1 “ Report of the Royal Commission on Sewage Disposal/* vol. i., 1915. 
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and afterwards the naphtha is recovered from the grease 
solution by distillation. The degreased wool is then 
extracted with a small quantity of water, which dissolves 
out the potash. The wool then requires very little further 
cleansing. 

The method at present in use at most of the wool- 
scouring works in this country consists in “ cracking ” 
the wool suds, in tanks holding about 4,000 to 5,000 gallons 
each, with slight excess of sulphuric acid, and allowing 
the fats to separate at the top and bottom of the tank. 
The acid liquor is then run off, either to the sewers or into 
a stream, while the crude fat magna is made into “ pud- 
dings ” in pieces of sacking and hot-pressed for grease. 
The grease (known as Yorkshire Grease) recovered is at 
present apparently about 60 per cent, of the grease in the 
original suds, 1 but it is believed that a better yield is 
possible by using the modem steam- jacketed filter press, 
and that there should be a market for the practically de- 
greased cake ; further, that efforts should be made to 
also recover the potash and nitrogen which are lost. 
Crude wool -grease is used for the manufacture of Lanolin, 
which owes its therapeutical value largely to the fact 
that, unlike fats, it readily emulsifies with water and is 
rapidly absorbed by the skin. 

The cleanings of wool-cards when acted upon by carbon 
bisulphide give about 60 per cent, of fatty substances, 
useful for the production of soap. 

Candles from Waste Fats 

All sorts of waste fats, such as those from wool-washing 
and glue-making, are now used for making candles, the 
free acid being extracted by treating the fat with sulphuric 
acid. This industry furnishes an excellent example of 
the utilisation of waste products, 

1 At the Hudson Worsted Company, Mass., the method employed 
consists of a settling-tank which receives all the wool-waste from the 
factory, after which it is passed through a cooling-tower. Thence it passes 
into three treating-tanks, each holding 15,000 gallons, and 800 to 1,000 
pounds of sulphuric acid are added. After settling, the sludge containing 
the grease is made into “ puddings ” by being folded into squares of wool 
sacking from which the fat is extracted by hydraulic presses. The resulting 
effluent contains only 20 parts of fat in 100,000. 
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Illuminating Gas from Waste Liquids 

The soap used for cleansing purposes in yarn mills 
is recovered by precipitating the soap from waste liquids 
with lime, and pressing the precipitate into briquettes, 
from which sufficient gas can. often be obtained by distilla- 
tion to light the mills. 

Grease from Margarine Liquors 

The waste liquids from margarine works are subjected 
to settlement in tanks, and the greasy matter rising to the 
surface of the first tank is skimmed off at intervals and 
sold for use in the manufacture of soap, etc. 

Garancine from Spent Madder 

Madder, which held a chief place among our dyestuffs till 
about 1869 (but has since become of trifling importance 
through the introduction of artificial alizarin), in its spent 
form at our large dyeworks was years ago suddenly raised 
from a useless to a valuable material by the use of sulphuric 
acid, which converted it into the dye called garancine. 

India-Rubber from Waste Liquors 

The waste liquors from the manufacture of various 
india-rubber articles contain considerable quantities of 
acetate of lime (but mixed intimately with hyposulphite 
of lime) and lead, and they contaminate the product if 
simple distillation with sulphuric or hydrochloric acid 
be attempted. It has been proposed to employ chlorine 
to convert all the sulphur acids and salts present into 
sulphate of lead, which can be filtered off or allowed to 
subside. 


Potash from Distillers’ Wash 

The wash from molasses distilleries, which was formerly 
run to waste, is used to produce potash, which forms the 
base of so many valuable alkaline salts. 


1 
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BY-PRODUCTS AND RESIDUES UTILISED 
FOR FOODSTUFFS, ETC. 

Margarine from Suet and Vegetable Fats 

This excellent substitute for butter is manufactured 
from animal and vegetable fats. Very brieliy, the process 
is carried out. by exposing the fats to a temperature of 
about 122° F. and collecting the liquid portion, which is 
drained away. This liquid is kept at about 77“ F. until 
the glyceryl salts, solid at that, temperature, have separ- 
ated, and the resulting mass (which becomes buttery in 
consistency at, the ordinary temperature) is pressed. It is 
then churned up with milk io impart a butter-like flavour, 
a little anatto, turmeric, or saffron being added to give it a 
yellow colour. 

The following arc used for the production of the 
vegetable fats and oils : cotton-seed, ground nut, gingelly 
(sesame), kapok-seed, linseed, maize, palm kernel, niger- 
seed, poppy, rape-seed, soy, shea, and sunflower. 

Coco-nut is also used, ami it, supplies a proportion 'of 
glyceryl salts of fairly low fatty acids, the characteristic 
flavour of coco-nut oil being removed by treatment with 
alcohol and animal charcoal. 

The main difference bet ween buttery and margarine 
is the absence or comparative absence in the latter of the 
glyceryl salts of lower fatty acids. 

Margarine of the best quality is about a third of the 
price of butter, and is only distinguishable from the latter 
by the expert ; whilst dietetic aut horities are agreed flint 
it is as palatable, wholesome, and nourishing as butter, 
which is becoming dearer and dearer. The prejudice 
against the use of margarine in this country is steadily 
decreasing, but still we are a long way behind continental 
countries in making use of this wholesome and inexpensive 
foodstuff, the consumption in 1012 for Great Britain being 
only about 8 IDs. per head per annum, less than a 
fourth of the consumption per head in Denmark that year. 
It is true that we only started to manufacture in this 


I 
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country about the year 1890, but happily we are rapidly 
increasing the number and size of our manufactories ; the 
special machinery and plant used in refining, bleaching, 
deodorising, pressing and finishing, or otherwise treating 
the oils, being chiefly made in Holland. In 1914 we 
spent on imported margarine nearly £4,000,000 and on 
imported butter £24,000,000 — vast sums to spend upon 
commodities that with proper organisation and enterprise 
could be just as well produced in our own country, par- 
ticularly as we have in the Empire unrivalled stores of 
the necessary raw materials. 

Strangely enough, margarine was invented in Paris 
during the Siege in 1870 (by the chemist Mege-Mouries) 
owing to the shortage of butter ; but it was not until 
about 1880 that it was commercially exploited by the 
Americans and the Dutch, the Danes entering the market 
at a later period. 

A point not to be overlooked in using margarine is 
that bulk for bulk it is heavier than butter, therefore if 
it be spread on bread with the same thickness as when 
butter is used it will not go so far. ^ J 

It may be remarked that the use of solid animal oil 
for this foodstuff absorbs some of the raw material formerly 
available to the soap-maker, but the deficiency has been 
made good by the conversion of the plentiful supply of 
vegetable oils, such as olive oil, into solid fats by hydro- 
genation in the presence of finely divided nickel. 

Utilisation of Blood from Slaughter-Houses and 
Abattoirs 

Blood from slaughter-houses is now a valuable raw 
material for food, mordants, and manure. When pigs’ 
blood is collected, with suitable precautions to prevent 
contamination, it is sometimes used for the manufacture 
of an article of diet known as black puddings ; but blood 
from any animal should not be wasted, as excellent albu- 
men, used as a mordant in the pigment style of calico 
printing, is made from it of such good quality as to super- 
sede that from eggs whenever large quantities are wanted* 
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If well prepared it can be used, it is said, for all but the 
very lightest and brightest colours. 

The Germans claim to be able 16 make blood albumen 
perfectly col ourl ess . 

Where the supply of blood is small it is sold to u blood 
boiler, but in public abattoirs the blood is usually collected 
during the process of killing and taken to a large store where 
it is manipulated on the premises for the production of a 
fertiliser. After passing through a process in tin* stoving- 
room, it is placer! in shallow tin vessels furnished with a 
tap at one corner, then after a time the drawing-off com- 
men ees, whereby the albumen is extracted. After the 
drawing-off is completed, the residue is a peculiar pink 
coloured matter of the consistency of jelly, which can be 
divided by a knife; by another process this jelly is com 
verted into a valuable manure. 

In cases where the blood is converted direct into a 
poultry -feeding meal, or into a fertiliser, the modern 
process of boiling is carried out in u sanitary manner 
under a vacuum, the residue: being a dry powder. 

In London, and in many other cities and large towns, 
objectionable private slaughter-houses arc: still retained 
to a great extent. The operations are so barbarous to 
contemplate that the wonder is the public authorities 
do not get such houses suppressed, as they are nuisances 
which should no longer be tolerated in business or rettiden* 
tial parts of towns. There is the further objection that 
diseased cattle, and cows from dairy sheds, on the point 
of death can be taken to these slaughterhouses and killed 
in the night or early morning, in spite of the best system 
of investigation that can be organised ; whilst, on the 
other hand, such inferior or diseased cuttle would not puss 
muster on the inspection of a public! abbatoir. There 
should be public abattoirs in sufficient numbers wherever 
possible, with the means of dealing with the blood and 
offal, the fat, the hides, hoofs and horns of the animal** 
and with places for the suiting down of the hides in hot 
weather, and the reception of the fat and tallow * and 
also a melting-place properly constructed should be 
provided. 
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Foodstuffs and Fertilisers from Offal of Animals 

The offal of animals is apparently much more used for 
food on the Continent than it is in this country, and it is 
placed before the public in a more cleanly way. In Paris 
you never see anything dirty in a butcher’s shop ; the same 
cannot be said of our own country. In London sheep- 
trotters are chiefly boiled down for glue, but in Paris 
they are taken to the tripery, thoroughly washed, then 
placed in a tank of boiling water to scald off the hair : 
they are then carried away in a wheelbarrow with a false 
bottom into an adjacent building, where from 50 to 100 
women and children are at work scraping the hair off the 
feet with a blunted knife : they are then brought back 
again to the tank, cleansed again, and finally they are 
put into another tank and thoroughly boiled ; and the oil 
alone produced from boiling the feet more than twice 
pays the expense of the manipulation. They are then 
bleached in running water and sold in different shops at 
about 1| francs per dozen. In London these trotters are 
for the most part carried away with the skins, but it is 
claimed that a more appetising food cannot be placed before 
any person ; they are believed to be just as good as calves’ 
feet, very gelatinous and edible. 

The refuse, including the viscera, waste fat, condemned 
meat, etc., is economically utilised by converting it into 
tallow, meat meal for poultry, or guano. The boiling or 
rendering being done in vacuum vessels, there are no foul 
odours to create a nuisance. 

The guano is often removed from public abattoirs 
by barges to waterside farms. Its value is about the same 
as that of town stable manure. 

FERTILISERS FROM WASTE SUBSTANCES 

Sulphate of Ammonia from Gas Liquor 

Ammonia from gas liquor, formerly lost altogether, is 
now recovered in the form of sulphate of ammonia in the 
destructive distillation of coal ? and forms a valuable 
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fertiliser for enriching the soil. Also in shale oil distillation 
the water from the scrubbers, called “ gas liquor,” in which 
the ammonia from the shale distillation has been condensed, 
is distilled for the recovery of ammonia, a little lime being 
added towards the end of the operation. The ammonia 
is condensed in the usual way in oil of vitriol to sulphate 
of ammonium, the spent liquor being a waste. 

The pre-bcllum price of ammonium sulphate was about 
£12 10s. a ton, but the price has gone up to about. £14 10s., 
and the demand for it is increasing. The more general 
adoption of the low-temperature system of distilling coal 
would greatly increase the yield and home supply. 

Basic Slag as a Fertiliser 

Formerly the slag from the converters used in the pro- 
duction of steel by the basic process was more or less a 
waste material. It is now largely used as a purely phos- 
phatic manure, when finely ground, for certain purposes 
(for grassland especially), as it contains phosphate of lime 
in a more or less available condition. It usually contains 
some 40 per cent, of lime capable of neutralising acids in 
the soil, though “ probably not more than 2 to 5 per cent. 1 
is in the form of ‘ free ’ or ‘ caustic ’ lime.” Obviously, 
then, the first thing to be ascertained in buying slag is the 
percentage of phosphate of lime which it contains. This 
is roughly determined by ascertaining the percentage 
soluble under standard conditions in a 2 per cent, solution 
of citric acid. The slag is very finely ground,* and 80 per 
cent, of it should pass through a sieve having 10,000 meshes 
per square inch. Samples, 90 per cent, of which will pass 
through the sieve, are readily obtainable. 


* Leaflet No. 267, trailed tree by tin: Board of Agriculture and Fisheries, 
It contain* valuable information on time of application, quantity per acre, 
effect on soli* and crops, etc. 

* “ Powdered Manure.*’ M. Menier (Ann. dc Chim.) shown that pub 
-miration renders the effect of the manure more rapid ; and that in 
pulverising the manure mechanically, instead of leaving it to be done by 
the weather, there is considerable economy ; and that {dwwphatised or 
potasHie minerals, that arc useless in the rock- form, become fertilisers 
when reduced to impalpable powder. 
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There art* great flumps o f slats hitherto regarded m 
waste, both front flit' basic Bessemer and from flu* open* 
hearth processes which with further research and experi- 
ment may he made available for a wider range of agricul- 
tural purposes. 

The* fund M Report of the Departmental Fommitfee on 
the Home Production of Food ” states that 44 in view of file 
fuel that the higher grades of basic clay are not available 
in any quantity, it is possible that farmers will have to 
use basic slag with a lower percentage of phosphoric acid 
than usual, and I lint, therefore,, the export of hade slag 
of this quality should hr* prohibited or closely restricted,' 1 

Manure f mm Chiif-lfalr and flair Wmtn 

Calf-hmr lit »il linir waste, formerly of no commercial 
value, are used us a inininre ; they yield nearly 10 per rent, 
of nitrogen, and their value is about 30s, to t#Ps per ton. 
Ordinarily the hair is matted in lumps and therefore does 
not easily decay, IU market value would Ire increased if 
supplied in n finely divided state. 



external portions of rabbits ; if. is eommercinlly known ns 
rabbit flick. It yields from about 1 0 to VI per cent, of 
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Fertiliser from Tallow and Soap Refuse 

The refuse or sediment left in making tallow and soap 
grease, commercially known as greaves, is used as manure 
and is an effective fertiliser for fruit, wheat, hops, and 
other crops. The market price varies between 50s. to 
140s. per ton, according to the quality. Finely-ground 
greaves well dried and mixed with bone-meal form a 
manure known as meat guano, for which apparently there 
is a good demand. 

Fertiliser from Feathers and Feather Waste 

Feathers and feather waste make an excellent 
manure, particularly for hop-gardens, as they yield over 
8 per cent, of nitrogen. As small feathers are more easily 
decomposable, parcels of them command a higher price ; 
large feathers are slow in action, the shafts in particular 
taking a long time to decay. They find a market at 
£l to £l 10s. per ton delivered. 


PRESERVATION OF FOODSTUFFS AND 
VEGETABLE MATTER 

Preservation of Foodstuffs by Refrigeration 

It has long been known from ordinary' experience 
that cold checks putrefaction ; and refrigeration, natural 
or artificial, used for keeping animal or vegetable substances 
below the point of fermentative disorganisation, has, 
since about the year 1875, been employed to a continually 
increasing extent for the preservation of perishable food- 
stuffs. Refrigeration enables us to ship fresh meats and 
other foodstuffs from New Zealand, Australia, South 
America, and other countries in enormous quantities, 
to largely meet the requirements of our ever-increasing 
population. 1 It is also used to preserve in a fresh condition 

1 Before the introduction of rohl storage sheep were worth in New 
Zealand only «d. or Ik. each. Refrigeration changed the condition* in 
that fair country from profitless occupation* to prosperity. Such a 
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provisions for daily use on passenger and other vessels 
throughout their long voyages. For land purposes, during 
the warm weather in particular, it prevents immense 
quantities of food from deteriorating into a condition of 
waste. 

In short, refrigeration has accomplished a perfect 
solution of the great problem of food preservation and 
distribution, and it is extensively employed in the manu- 
facture of alcoholic beverages. The somewhat recent 
introduction of small refrigerating plants, with a capacity 
of about a half-ton, suitable for dairy produce, sold at 
about £60, bids fair to still further extend the use of an 
invention that has an enormous economic value. 

The exposure of butcher-meat and poultry in open 
shops is, for several reasons, objectionable and unhygienic ; 
the food becomes coated with dust, which is dried filth, 
and the air and sun greatly accelerate decay. Indeed, it 
is commonly known that when dead animal matter is 
exposed it becomes a depository for the ova of flies and 
other insects, and possibly germ organisms which are 
more dangerous than insect life, because they are invisible. 
But, having regard to the exigencies of trade, it is not 
possible to suggest a practical remedy superior to cold 
storage in or adjacent to the shop, and the protection given 
by shop windows, as of course a cool and dark place for 
such foodstuffs is economically the most appropriate ; 
and this equally applies to fish and fruit, as the latter loses 
flavour by exposure to the sun. 

Meat is one of the most carelessly handled of food 
products, not only in transit, but in the kitchen, and we 
would like to believe that it is wiped or washed before being 
cooked, although it is true that cooking sterilises it more 
or less. 


Preservation of Perishable Food by Cold Storage 

The practice of preserving foodstuffs by the application 
of cold, the meat or fish being either actually frozen or 
maintained at a temperature near the freezing point, 
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without actual congelation, is also f lic result of a know- 
ledge of bacterial life. (See previous article.) 

Preservation of Food by Canning 

The sterilisation by boiling of meat and fish, followed 
by the immediate hermetic sealing in cans, is the result 
of a knowledge of the nature of bacterial life, which has 
made it possible to ship from distant countries vast quanti- 
ties of foodstuffs in a portable form, that keep in a whole- 
some condition so long as the tins remain uninjured, once 
they are perfectly scaled. 

Preservation of Fodder and Vegetable Products (Ensilage) 

Ensilage, a mode of preserving fodder and vegetable 
products in a green state by burying them in pits or stacking 
them in simple ricks and subjecting them to pressure, was 
adopted on the Continent and in A® 1 erica many years 
before anyone dreamt of trying the process in this country. 

“ The system 1 was at first advocated mainly m a 
resource when wet weather prevented flu* saving of the 
hay crop in good condition, the contention being that it 
was preferable, under such circumstances, to convert grass 
and other fodder crops into silage ; and this course was 
first widely adopted in the year 1888. It has been sub- 
sequently claimed, however, that the utility of the system 
is equally, if not more, marked in a year of drought, or 
when the root-crop fails, as by its means green fodder may 
be economised and stored in a succulent state for winter 
keep. When ensilage was first introduced it was generally 
considered that the making of silage involved the con- 
struction of a silo, namely, a receptacle of some kind with 
sides of brick, stone, or concrete. This was often too 
expensive for tenant farmers, and in some eases outhouses, 
parts of barns, and other buildings were converted for use 

1 Leaflet No. l», issued free by the Itoiirfl «»r Agriculture and Fisheries. 
It gives valuable information relating to the onnstruotkin of stacks, etu. 
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as silos at comparatively small cost. A considerable 
stimulus, however, was given to the system by the dis- 
covery that good silage could be made in stacks and clumps 
by a comparatively cheap and simple process. 

“ All classes of herbage upon farms may, if necessary, 
be utilised for silage, even weeds and nettles having been 
successfully employed. The margins and sides of hedges, 
and other waste places, may be brushed and the material 
so obtained ensiled. The leaves and young shoots of most 
hardwood trees may also be utilised. If the material is 
too coarse for actual silage it will be useful for topping 
up the silos, stacks, or clamps. Coarse grass in meadows, 
pastures, and under trees in orchards and elsewhere, which 
stock frequently reject, may be made into eatable silage. 
Hop-bines may be utilised directly the hops have been 
picked, before the sap has disappeared. 

“ Many stock-owners make silage regularly, and use it 
as a valuable addition to ordinary food for stock. In 
one instance an owner of forty -five dairy cows for some years 
kept his cows almost entirely upon silage made in stacks, 
with an allowance of oil cake.” 

A great advantage in making ensilage is that the farmer 
is quite independent of the weather. The wetter the 
material is when stacked the better, as it presses more 
easily wet than dry, and in pressure lies the chief art of 
making. There are many seasons when half the hay in 
the country is more or less damaged by rain, at least it is 
so far damaged as not to make wholesome diet. This loss 
might be saved if crops were converted into ensilage 
instead of hay. Another advantage is that there is not 
nearly the expense in making ensilage as in making hay, 
and this is of great importance now that labour is scarce. 
The cost 1 of cutting, carting, and stacking only comes to 
about Is. per ton* and from 12 to 15 tons of green materials 
are got to the acre. 


1 John Water, in “Land, its Attractions and Riches,’* p. 611 * 
Published by Dow sett & Co. 
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“ Ensilage is wholesome food for cattle and sheep, but 
is not good for cart-horses in work, and is totally unfit 
for nags doing fast work. ... As silage goes in very 
small compass, it is not wise to make stacks to contain 
less than 100 tons of green herbage ; if 200 or 300 be put 
in each rick so much the better, as the larger the bulk the 
less proportion of waste in tops, bottoms, and outsides.” 

Notwithstanding the progress which has been made in 
this country in recent years in the installation of silos, the 
want of enterprise in this direction on the part of so many 
of our smaller farmers must represent in the aggregate a 
vast amount of waste. 


MISCELLANEOUS 

Heat and Light from Sewage 

For some years the production of gas from sewage 
sludge has received considerable attention in America, 
France, and Germany. At Worcester, Mass., U.S.A., the 
sewage is precipitated with lime^and eventually made 
into briquettes. These briquettes are heated and the 
products of distillation passed through a red-hot iron coil. 
Laboratory records show that 6,850 cubic feet of gas were 
obtained from each ton of treated sludge. The by- 
products are 27 per cent, of ammonia, 13 per cent, of tar, 
and 58*3 per cent, of black residue. 

Frankfort-on- the-Main has decided to convert its sewage 
into heating and illuminating gas, and anticipates con- 
siderable profits on the process ; whilst a scheme has been 
under consideration for its introduction generally into 
French towns. 

Separation of Oxide of Cobalt from Nickel 

About 1840 Mr. Askin of Birmingham discovered a 
method of separating cobalt, in the form of oxide, from 
nickel— two substances which were very difficult to 
separate. This oxide of cobalt was at first a waste 
product, but before long it was put into the hands of potters, 
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who readily bought it up as a pigment to produce a blue 
colour on their ware, at the then rate of two guineas per 
lb., and a large fortune was very quickly amassed. 


Utilisation of Old Iron Articles, etc. 

A great many of the old iron and miscellaneous metal 
and other articles collected by the marine- store and other 
dealers find their way to the Caledonian Fair, held in the 
Islington Cattle Market on Fridays ; and in France to 
the Old Iron Fair held annually in Paris. Extraordinary 
displays of the most varied kinds are to be seen, ranging 
from bits of machinery, bedsteads, old plated ware, 
pictures, bedding, books, jewellery, screws, bolts, etc. 
etc., the last named usually in great profusion, for when a 
bolt drops out of a motor vehicle it is picked up by some 
keen-eyed roads weeper, put away until it is joined by 
others, and finally it appears in one of these fairs, where 
it may appear again and again until some purchaser comes 
along. In fact, in these matters waste is to a noticeable 
degree avoided, as sooner or later these oddments are put 
to a new use, instead of finding their way to the ironworks 
as scrap, to be worked up into new material, as the contents 
of the scrapheap of an industrial works periodically does. 

Gun-Barrels from Old Horse- Shoe Nails 

These are made of superior soft iron, and after use are 
utilised with other high-grade scrap-iron in the manu- 
facture of soft malleable iron for English fowling-pieces. 

Vacuum Evaporation 

If a glass flask be partly filled with water and held over 
a spirit lamp until the water boils, and then be corked as it 
is removed from the flame, the boiling action will cease 
and a certain amount of steam will remain for a time in the 
upper part of the vessel. If cold water be now poured 
over the upper part of the flask the water inside the 
vessel will furiously boil. There is a simple explanation of 
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this elementary experiment : the cold water condenses 
the steam and a vacuum is formed in the vessel, relieving 
the surface of the water of the atmospheric pressure, thus 
reducing the temperature at which boiling is possible. In 
a word, the boiling point varies with the pressure on the 
surface of the liquid ; and the practical applications of this 
important fact are of very great economic value in many 
of our industries. Thus, years ago in the manufacture of 
sugar it was found that in the evaporation of the syrupy 
liquid the long-continued heating seriously affected the 
crystallising properties of the syrup, thereby reducing the 
quality of the crystallised product. But when evaporat- 
ing pans were afterwards fitted with closed covers, having 
an exit pipe to which was adjusted a vacuum pump and 
condensing apparatus, it was found that the liquid boiled 
freely at a temperature of 120° F. (instead of 212° F.), 
and the evaporation was effected in about one-fifth of the 
time required under the old system, besides giving a much 
larger yield of crystallised sugar. 

Vacuum evaporation is now widely made use of, the 
finest distillates from petroleum being produced in vacuum 
stills, as with the low temperatures a purely fractional 
distillation is obtained without a decomposition and 
ultimate deterioration of the distillates. Again, we have 
seen with what economy the system is applied in the 
recovery of glycerine, etc. And in dealing with many 
delicate organic compounds the vacuum system is in- 
valuable, as the dissociation or destruction of the chemical 
structures, which would occur due to high temperature 
and prolonged heating, is avoided. An additional economy 
is often effected in eases where large quantities of liquor 
are to be evaporated, by the use of continuous or multiple 
effect installations, a number of evaporators being so 
connected that the vapour produced in one is utilised in 
the next for the evaporation of another portion of liquid, 
which vapour is in turn used to do the work in the suc- 
ceeding pan. Such arrangements arc made in double, 
triple, and so on, the consumption of boiler-produced steam 
being proportionately reduced. 


IL...* 
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Utilisation of Waste Heat by Regeneration 

The production of a temperature adequate to the 
fusion of steel and iron in large quantities has been much 
facilitated by the introduction of Siemens 5 regenerative 
furnace, in which the waste heat of the fire, instead of 
escaping up the chimney into the air, is accumulated in 
masses of fire-brick, and restored again to the furnace by 
the incoming air. jj 

On this principle the hot gases escaping from blast 
furnaces, used for the production of pig-iron, are utilised 
to heat the incoming air blast, thus supplying the furnace 
with a hot blast, and in so doing conserving an immense 
amount of heat that would otherwise be wasted. This 
simple but ingenious invention has economised fuel to the 
value of many millions since its introduction by the late 
Sir Charles Siemens. 

Sorting Iron and Brass Cuttings 

In some machine-shop operations, mixed iron and 
brass turnings and borings, etc., fall into a tray in an oily 
mass. Years ago, after roughly draining the oil, this mass, 
containing valuable brass, was scrapped or dumped. The 
practice now is to first put the oily cuttings into a centri- 
fugal extractor, in which the last drop of oil is recovered. 
The cuttings are then passed through a magnetic 
separator, a machine with powerful electro-magnets 
which draw away the iron chips as the cuttings pass 
through. The brass cuttings travel down a chute into a 
box, while the iron ones are held by the magnets until 
they reach a point where they are released and fall into 
a box. 

Recovery of Metal from Lead Fume 

The condensing flues of great length, sometimes more 
than a mile, forming a part of some lead-smelting furnaces, 
are examples of appliances used to condense lead fume or 
smoke, which was formerly allowed to escape, causing very 
considerable loss of lead. The fume contains 60 to 80 


286 THE ROMANCE OF WASTE 

per cent, of sulphate of lead, small quantities of lead 
sulphide, lime, and zinc oxide, and it is deposited on the 
surfaces of the flues. These deposits are afterwards 
heated in the calcining furnace till they can be made to 
stick together, and arc then smelted in another furnace 
called the slag-hearth, or they arc worked up with another 
charge. 


Gold, Silver, and Copper from Residues 

In the production of sulphur from iron pyrites, the 
residues of oxide from the burners were formerly dumped, 
as they contained too much sulphur to be used as a source 
of iron ; but in 1865 Henderson introduced a method 
whereby the whole of the copper could be recovered by 
roasting the residues with common salt, lixiviating the 
mass with water, and precipitating the copper from the 
resultant solution by means of scrap-iron. And C’laudct, 
in 1870, devised a method to recover the gold anti iron 
remaining in the residues. Over 500,000 tons of pyrites 
are burned annually in England for the sake of the sulphur, 
the residues from which yield on extraction about 2,000 
ounces of gold, 400,000 ounces of silver, and 15,000 tons of 
copper. 


Recovery of Sulphur from Tank Waste 

Practically the whole of the sulphur of the sulphuric 
acid used in the manufacture of sulphate of sodium (salt- 
cake) remains in the tank waste from the extraction of 
black ash. The dry waste thus produced was formerly a 
real nuisance, as it had to be either heaped up outside the 
works, or, if the annoyance due to the sulphuretted hydrogen 
evolved became intolerable, carted out to sea. The sul- 
phur is extracted by the Chance-Claus recovery process 
(patented in 1888), and the remainder, containing chalk 
and gypsum, is employed as valuable material for 
agriculture. 


THE ROMANCE OF WASTE 237 

Silver from Refuse 

Some of the refuse from the old silver mines of Laurium 
years ago was bought up by capitalists, and put through 
the furnace to extract the metal left in it, with profitable 
results. 

Recovery of Sulphur from Pyrites 

Formerly, over a large district in the south of Spain, 
where cupreous iron pyrites occurs abundantly, the 
barbarous practice of burning this pyrites in the open air 
to get rid of its sulphur, and so lighten its weight, ob- 
tained, resulting in the loss of an enormous amount of 
sulphur sent into the air in the form of sulphurous acid, 
and in the destruction of vineyards and other vegetation. 
By modern methods of treatment it is claimed that some 
96 per cent, of the sulphur is recovered. 

Vanadium from Residue 

Vanadium, used largely by the makers of special steels 
to impart the valuable power of resisting changes caused 
by vibration, is mainly used as an alloy, ferrovanadium, 
prepared by a variation of the thermite process, which is 
a remarkable instance of the utilisation of waste; the 
mixture of metals obtained by reducing the rare eaTth 
oxides forming the residue of the monazite after the 
extraction of thoria is employed, in place of aluminium , to 
produce pure vanadium. 

Gas-Mantles from Thoria 

Thorium, as a metal, has found no useful application, 
but its oxide, thoria, when heated directly in a flame, 
possesses the property of converting heat energy into 
light. Research was therefore directed to the utilisation of 
this remarkable property ; this led to the evolution of the 
modern incandescent mantle, a result of purely scientific 
investigations carried out with great patience and skill, 
and giving gas lighting a new lease of life. The world’s 
production of mantles is estimated to be over 400,0 0,000 
annually. 
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Utilisation of Waste Brewery Products 

Dried yeast is used as a cattle food, and as a source of 
an excellent, substitute for meat extract. 

Carbonic acid gas is compressed for the aeration of beer 
and mineral waters, and is sometimes employed as a 
freezing agent. 

Recovery of Tin from Old Tinware and Cuttings 

Sardine and other tins, which are usually thrown into 
the dustbin, are to some extent collected in one way and 
another ; and much of these, with tin-plate cuttings and 
clippings, in pre-war days found their way to the London 
Electron Works (owned by Messrs. Goldschmidt,), em- 
ploying a large number of hands at Limchouse. This 
works operated one of the two electrolytic processes for 
detinning that were in existence- the alkaline process; 
but as it was only suitable to certain classes of waste tin 
cans the bulk of the tinware collected here at a cost of 
some £30,000 a year was sent to Essen for treat meat. The 
old tins were cut. up into strips, and apparently without 
detinning were stamped into various petty articles which 
came back to the British market. From the remaining 
scraps the valuable tin was removed and the bare metal 
sent to the steel furnaces. Shortly after the outbreak of 
war the works were closed, but it is reported that they are 
soon to be re-opened as an all-British concern. 

It is not a difficult matter to remove the valuable tin 
and solder from such tinware by heating ; indeed, the 
borough engineer for Hornsey has installed a furnace into 
which he passes the tinware for the removal of the tin 
and solder, afterwards placing the remaining scrap in a 
hydraulic press to form it into rectangular bundles, for 
which there is a good market. The tin, of course, com- 
mands a high price (about £260 a ton in June, 1017). 
Such plants might well be installed by all municipalities. 
They would soon pay for themselves, m, apart from the 
solder, the tin on the plate represents about 2 per cent, of 
the weight of the plate. 
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A vast amount of waste is represented by the tinware 
to be seen all over the country lying upon the disfiguring 
rubbish heaps. By a little local organisation and the use 
of volunteer labour these pieces could well be deposited in 
the nearest railway -station yard for transit to Limehouse or 
elsewhere, and the proceeds could be given to some local 
hospital. 


Fortunes from Sunken Ships 

Many years ago £70,000 in Spanish gold coins was 
recovered by divers from the S.S. Alphonso XII., 165 feet 
under the sea, off Point Gando, Grand Canary. A large 
quantity of silver bars was recovered from even the greater 
depth of 186 feet from S.S. Skyro, off Cape Finisterre. 
These remarkable operations show what will be possible 
after the War in recovering the fortunes lying at the bottom 
of the sea in the countless torpedoed ships. In recent 
years remarkable engineering feats in raising both ships 
and cargoes have been performed, and salvage companies 
are now busily engaged making plans for winning the 
hundreds of millions now awaiting recovery. 


SECTION II 


Miscellaneous Household Wastes and 
Economies 

Household wastes of a wide range are conveniently 
grouped in this section, and suggestions are made as to 
how many things that are usually regarded as wastes can 
be economically utilised. 

Some paragraphs arc devoted to the economies of 
cleaning, restoring, and mending ; and attention is called 
to the saving due to the preservation of certain foodstuffs 
that appear to be of importance, particularly to those 
living in the country. 

Paragraphs are devoted to wastes and economies in 
lighting, and in the use of water ; and some important 
miscellaneous wastes that appear to demand attention are 
dealt with. 

WASTE OF MORE OR LESS TRIFLING 
THINGS 

Candles 

In households using candles, the candle-ends are 
usually thrown into the dustbin. They can be utilised in 
lighting fires, thereby reducing the quantity of wood that 

is ordinarily used. 


Matches 

In recent years the cheapness of matches has led to a 
noticeable amount of waste, even on the part of the very 
poor. Indeed, the poorest of the poor may at times be 
seen sitting beside a fire and yet striking a match to light 
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a candle, the gas, (, r a j»ij»c, the ceom nuicul use uf a 
.spill or twist of paper apparently being unknown. Our 
Continental friends, who have had fur years to pay a tax 
on their matches, art: becomingly careful in their use. The 
taxation of our own matches and the present shortage of 
supply will eertuinly make us more economical in their 
use. To economise in timber, each match should be made 
to strike at both ends. This is quite feasible, as very little 
wood is bund away when a match is used. With this 
improvement, and a more frugal use of matches, we could 
easily save £,'500,000 a tear. 

All used mutches ami boxes, pieces of wax or tallow 
from candlesticks, etc., should he kept to help in the saving 
of wood in lighting tires. About two dozen match boxes 
will save a bundle of wood. 

Mustard 

It is proverbial that more than half the mustard sold 
is wasted, as invariably much more than is likely to be 
required is mixed for use each day. The remedy in most 
cases seems to be in t he use of smaller mustard-pots ; or, 
better still, in getting the manufacturers to supply it in 
the paste form, similar to the make-up of the French 
artiele. There seems to be a good opening in this con- 
nection for an enterprising firm, 

Fins 

Forty years ago we were producing daily in this country 
50,000,000 pins, at an annual cost of about £220,000, an 
amount greatly exceeded at the present time. What 
becomes of them ? It is common knowledge that there is 
a shocking amount of wastage due to negligence in their 
use. The old phrase, ** Not worth n pin is suggestive 1 
A careful mother teaches her children the use of a pin- 
cushion and the wickedness of wasting such trifles as 
pins. The number of hairpins daily lost must also he 
enormous. 
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Waste of Soap 

An inexcusable form of household wattle is the scrapping 
of soap remnants, particularly of those pieces which, 
through being negligently left in the water, are too soft 
for use, and are apt to he drawn into the waste pipe of 
the sink or lavatory basin, in ail households where little 
economies receive attention such scraps should be utilised. 
They may be tied up like a blue-bag, kept at the* sink, and 
used in place of a cake of soap; or the scraps may be 
stored in an old jar to be rendered to the form of a solid 
block when a pound or more has been collected. The 


remnants should be sliced into thin shavings, placed in the 
jar, and have poured over them a cup of boiling water. 
!i : ; The jar should then be set in a saucepan of boiling wafer, 

and its contents stirred until the soap is entirely dissolved 
and has about the thickness of golden syrup ; it may then 
be poured into an old tin biscuit-box, and when quite cold 
the sides of the box can be bent back ami the solid block 
of soap removed. This should be* cut into suitable pieces 
and kept in a drawer to dry and harden slowly without 
being exposed to the air. 

I]' This hardening is also applic able to all soap before it is 

used; careful housewives, who buy their soap by the 
hundredweight for cheapness, cut if. in pieces fit for use, 
and dry as explained. If exposed to the air during 
storage it is apt to dry too quickly and to break when 
jf used. 

f| : Formerly in laundries the sonpdees (sediment or dregs) 

f| : was allowed to run to wuM*\ but now in welborgnnisetl 

establishments it is stored for after treatment to obtain 
|| •: from it fatty acids. 

Wherever practicable rain-water should fie collected 
t ... and used for washing purposes. This water k so soft, that 

■ considerably less soap is required to produce a hither than 

,i; with the hard waters of the public supply; although it is 

f! true that some of these waters are remarkably soft and 

, 0 pure, notably those of Glasgow, Liverpool, Manchester, 

5 if and some parts of Kent ’ 
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Odd Lengths of String 

Careful people, and among those' sunn* of the most, 
well-to-do, frugally put odd lengths of string from parcels, 
etc*., into it string hag or bus, and not into flu* waste- paper 
basket. Hornier or later such pieces eome in useful, and 
save expenditure on balls of st ring. 

In file Pmt OJjtir i irtul nr attention is drawn by the 
authorities to t he merrasmg cost of materials, and speeial 
reference is made to string, whieh is used largely in all 
departments. Post -masters are instructed to limit their 
use of string to the minimum quantity. Wherever 
possible, string should be re used in the staling ofliee and 
no lengths should be discarded whieh out again be utilised* 

The rag -pickers of Paris eoileet bits of string thrown into 
the rubbish- boxen that bring in HflfMJ u year* 

Brown Paper 

If the brown paper from parents, etc*, be folded and put 
aside for further um\ instead of being burnt of put in the 
dustbin, it is mtmmhmu to find how useful the odd sheets 
sooner or later lieeoinr, nnd how small tin* amount expended 
on new paper becomes. 

Waste of Jitrt, Tins, and <ditss Bottle* 

Day by tiny, in the aggregate, enormous numbers of 
jam, marmalade, and ot her jars, cream jugs, pickle, mango, 
nnd soup 4>ot, lies, and tins in whieh cigarettes, tobacco, 
and biscuits, etc,* are sold, find their wny to the dustbin, 
ns in the majority of enmm tradesmen refuse to take them 
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The famine in glassware has brought about a great 
shortage of glass bottles used for wines, spirits, and 
medicines, and some spirit-merchants have paid as much 
as 3s. a dozen for black bottles. Many people return their 
wine and spirit bottles to the local wine-merchant, and 
throw their medicine phials and the like into the dustbin. 
This is a serious form of waste just now ; indeed, at least one 
society is collecting, cleaning, and selling such bottles in 
aid of a charitable fund. The Central Committee for 
National Patriotic Organisations has been in communica- 
tion. with the leading jam and pickle manufacturers in 
regard to the wastage of “ empties,” and this may inspire 
a hope that a scheme, having for its object the conserva- 
tion of empty bottles, jars, jam-pots, and other articles 
at present wasted, could be made of universal application 
by means of municipal agencies. 

As a rule, manufacturers would prefer to repurchase 
their own bottles and jars. In eases where “ empties ” 
bear the maker’s name the process of sorting is simple 
enough, but in other eases it is necessary to sort into sizes, 
qualities, and grades. By general co-operation not only 
will waste be prevented, but a profit will he secured by 
those who assist the scheme, because good prices can be 
obtained. 

Value of Used Tinfoil, etc. 

The tinfoil used in packing tobacco, sweetmeats, etc., 
should not be thrown away by tobacconists and others, as 
if this valuable metal be saved until a pound or more has 
accumulated, it can he sent to Mr. L. Da Four, P.A., 
X, Little Crown Court, Wardour Street, W„ Honorary 
Secretary of the Ancient Order of Druids, who has teen 
able to hand over to the Middlesex Hospital a total of 
£945 since 19X3, by organising the collection of tinfoil 
wrappings from packets of cigarettes, tobacco, tangerines, 
sweetmeats, bottle capsules, solution and paint tubes, etc. 
An analysis of the mixed metals gave : lead, 87-71 par 
cent.; tin, 11-80 per cent.; antimony, *84 percent.; 
copper, -15 per cent. 
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Uigur Ash 

Tobarro ash is especially rich in potash, which is of 
value as a fertile*-? 4 . Save it for use m your garden. 

Paying for T«a- Wrappings 

Much money in the aggregate is wasted in buying tan 
put up in ** JfiDusive- weight ” packets, the leaded paper 
wrapper bring paid for at f hr rate nf some 2s. or more 
per lie, t hr packet bring marked to t hr effect that it 
weighs n pound, or a half pound* as t hr rasr may hr. If 
a housekeeper took fhr trouble to keep the wrappers for 
a year, on weighing thnu shr would hr astonished at t fit* 
rmmhrr of shillings shr had been paying out for nothing. 
Of course I hr rrmrdy b to purchase f hr fen by weight and 
have if put up in ordinary paper. The present system, 
which hits hern allowed to grow without serious protest* is 
open to grave objection, and will shortly he made illegal. 

A wrapper from half a pound of ten was found to weigh 
threis-eighths of mi ounce. At 2s. n pound this represents 
over n halfpenny* is serious overcharge for poor people 
to pay. 


Writing Materials, etc. 

There m a notorious amount of waste of stationery and 
writing material* occurring in our Ckiverriment and 
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expense, matter that is very little read, as a rule ; hut 
there appears to be still room for further economies in this 
direction. On the of her hand, no one would suggest that, 
we should go to the other extreme, and compete with 
Germany in the minute economies mentioned in the 
following Reuter’s message, dated Amsterdam, April 29, 
1915. 


German Economy in Writing Materials 

The following orders were issued on April 29, 1915, 
by the Berlin Municipality to its employees, calling upon 
them to avoid waste in the use of writing materials. 

Beginning with Whiting Papkh, the order says: 

“The instruction already given that in petty cash 
notes and such-like communications which can he put on 
a single page only half-sheets of paper are to he used is 
still often disregarded. The eases, however, in which a 
half-, or even a quarter-sheet of paper will stifliee, can he 
considerably increased ; for example, notices of meetings. 
Of course, for taking notes, making calculations and so on, 
only scraps of paper are to he used.” 

Next come Pencils, regarding which the order reads : 

“ In future, however, pencil -holders are to he given out 
for holding short stumps, in which way the life of pencils 
can be considerably prolonged.” 

Regarding Envelopes, the order says : 

“ Envelopes, if carefully opened, can be used again and 
again. In suitable eases also they can he turned inside 
out and the paper used again. Sealing-wax is only to 
be used on communications for outside addresses.” 

Care is also enjoined with respect to Ink, which is to lie 
properly protected against dust and evaporation. Inkpots 
are always to be covered over after use, even if only with a 

sheet of thick paper. 

Special attention is given to Steel Penh, which the 
Municipality declares should he made to last at least a 

week. 
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Waste of Paper 

We have called attention to the waste which occurs in 
using double sheets of writing paper where single sheets 
would serve quite well, but an enormous amount of paper 
and string are used by tradesmen to wap up parcels. As a 
rule both are discarded as soon as the parcel is opened, and 
people are kept busy ministering to a wasteful habit. The 
thrifty Japanese expect the buyer to take away his purchase 
of any article, which does not soil his wrapper, in his own 
“fukusa,” a square of soft closely-woven cotton of some 
dark colour, whose four corners are knotted over the 
article to form a convenient handle. 

Value of Waste Paper 

In many households waste paper finds its way to the 
dustbin, where, on the other hand, it might be used as 
dusters by crumpling a page of a newspaper to form a 
pad for cleaning windows, pictures, mirrors, etc., than as 
fuel in the kitchen range ; or it may be made into balls for 
lighting fires to replace or supplement firewood. All such 
paper left over should be put aside and allowed to accumu- 
late until there is enough of it for disposal. There is a 
society, brought into being by the War, which collects 
waste paper, etc., from householders free of charge for the 
benefit of the War Funds. There are also several waste- 
paper merchants, and waste-paper works that purchase 
such paper, etc., direct. One of the former is Lendrum, 

Ltd., 3, Temple Avenue, London, E.C.4., and one of the 
best known of the latter is Messrs. Philips, Mills & Co., Ltd., 

Bridge Wharf, Battersea, and the following are the schedule m # 
prices from 1st November, 1917, delivered in quantities of 
56 lbs. in bags, and properly separated : 

per cwt. 


s. d. 

1. Ledgers and account books, 1st quality (without covers) .. 20 0 

2. Newspapers tied in bundles, white or coloured 12 0 

8. Old letters, envelopes, invoices, circulars, old music, old 

printed books (without covers), old magazines 11 0 

4. Cardboard, brown paper, postcards, and coloured papers and 

covers 8 0 


All parcels of one cwt. or over are fetched from within 12 
miles of town free. 
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This paper is utilised in making low-grade papers, 
brown paper and cardboard, etc., and it can be used for 
making charge cases for shells, 1 etc. But in Germany the 
pulped waste paper, etc,, also forms t he basis of a papier 
machS kind of material which is pressed into shape to bain 
such articles as washing-up bowls, babies’ baths, and so on, 
and these are inexpensive, cleanly, strong, and light in 
weight. 

The Royal Commission on Paper urges the public* 
authorities to save waste of every kind. Schemes for t he 
collection of paper are being organises! by trade collectors, 
municipal bodies, and other agencies in many parts of the 
country. Business men in particular are asked to dispose 
of account hooks, vouchers, and similar goods winch it 
may no longer be necessary to keep for the purpose of 
reference. 

Provincial Enterprise in Collecting Paper 

Between March, 1916, and the end of July, 1917, 
Preston Waste Paper Committee collected 551 tons, which 
were sold for £2,506. An official of the Paper Commission 
stated that on the basis of Preston’s population it is 
estimated that the United Kingdom should produce 
200,000 tons of waste paper a year, wit h a net dear saving 
of £450,000. 

Munitions from Bus and Tram Tickets 

Explosive tubes can he made from these tickets, mid 
therefore there might well be a box on each vehicle for the 
reception of the used tickets— its there is on the vehicles 

1 The Royal Commission on Paper has drawn attention m ihr very 
mtimm shortage of paper, and to the fact that the amount of paper m& 
paper-making material which can in* brought to this country in tmm 
considerably reduced, whilst the demands, chiefly arising from the War, mm 
more than double those prior to 1914. 

B *» understood that in the mnktng and packing of munitfom tmm 
quantities of paper-board are required, and that every shell and all tit# 
larger projitctiltfs art* fitted with an internal bedding of fWft»3r»taftni» the 
material of which m waste paper. 

Half an envelope makes sufficient pulp for an eKpkmiv^ tutor a 
quarter of a pound of waste paper for a cartridge eyiindtr | a twfrownmt 
sweet-box for a charge cam*. 
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of Glasgow. The used tickets fetch 4s. per ewt., accord- 
ing to Messrs. W. V. Bowater & Sons. 

About 900 tickets weigh a pound, but as millions are 
used in London alone each week the saving would soon 
become appreciable. For example, the L.C.C. tramcars 
earned £18,000 on Whit Monday, 1917 ; assuming that the 
fares averaged 2d., this would mean that 1,560,000 tickets 
were issued. The number issued by the bus companies 
was probably not less, giving a total of 3,000,000, say. 
This number would weigh very nearly 30 cwt., which, at 
4s., would fetch £6, a sum well worth saving, whilst 
supplying a much-needed raw material for munition work. 


CLEANING, RESTORING, MENDING 

Gleaning Steel Fenders, etc. 

Much of the ornamental steel work about a house, such 
as fenders, fireirons, armour, etc., requires a good deal of 
labour to keep it clean. A coat of cold colourless lacquer 
on those pieces not exposed to heat, and on the fenders and 
fireirons in the summer (when fires are not used), will 
protect them from rust, and save the cleaning, whilst 
the kitchen steel can be cleaned with powdered ashes, and 
a sheet or two of emery cloth will be saved per week. 

Cleaning with Petrol or Benzolene. A Warning 

The cleaning of fabrics, etc., with these dangerous 
spirits should never be done in a room in which there is a 
fire or an exposed light, such as a gas-jet or candle, as the 
vapour given off, even at low temperatures, forms with the 
air a highly dangerous explosive mixture. In fact, such 
cleaning operations should always be done in the open air. 
Keep the bottles containing such spirits well corked to 
prevent waste by evaporation, and store in an outhouse, 
or in a room without a fire, to prevent an explosion in case 
the bottle should get broken, 
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Paraffin Oil for removing Dirt 

This oil, known in America as kerosene, is much used 
for a variety of cleaning purposes, and also in some laun- 
dries for washing purposes, as, owing to its remarkable 
power of removing dirt, a great deal of the most laborious 
work is lightened ; but. the articles after treatment require 
a thorough rinsing to remove every trace of the oil. If 
this is not properly done the linen has an unpleasant smell, 
which becomes more pronounced when the articles are 
under the iron or when worn. Only the best, oil is suitable 
for this purpose, and although it is not so dangerous as 
petrol and benzol ene, it should never la* handled or stored 
near a fire or naked light. 

Of course the clothes are not washed in neat, paraffin 
oil ; only about 1 1 to 2 tablespoon! uls are used in an 
ordinary -sized copper three-quarters full of water, into 
which about | lb. of yellow soap is shredded ; and when the 
water boils and the soap is melted, the oil is added before 
the clothes are put. in. 




Labour-Saving Devices in the Home 


The servant problem of recent years has been accen- 
tuated by the shortage of labour due to the War. On the 
other hand, in many homes the economic effect of the War 
has been so much felt that the domestic staff has been 
reduced and perhaps a certain amount of the housework 
has been undertaken by the mistress and her daughters, 
with the result that many labour-saving appliances and 
devices that can be used to reduce or eliminate the drudgery 
and unpleasant work command attention. For many 
years in a large proport ion of households such fatigue- and 
trouble-saving devices as knife- machines, which make the 
usually tiresome business of cleaning knives a quick and 


away with all sweeping on knees with dustpan and brush 
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oxitrivances that should be more commonly used to 
conomise labour and make it pleasant. Thus there are 
.listless dusters (chemically treated), which absorb the 
-list instead of flicking it temporarily away ; mops and 
►olishers which do away with the old tiring method of 
polishing floors on hands and knees ; and floor-washers 
diich do the same thing for washed floors without wetting 
lie hands. There are chemically treated cloths which 
lean silver, brass, glass, etc., without any messy prepara- 
ions in greasy and liquid forms ; and mops which save the 
rands from getting wet when washing up. 

For the preparation of food there are a great many 
adbour-saving devices to be had, such as bacon and bread 
mtting machines, lightning mincers, bean-cutters, rapid 
oiitter-shapers, marmalade machines, etc., all of which can 
oe procured at most of the large stores. 

Much labour can also be saved by fitting the bedrooms 
with suitable lavatory basins with hot and cold water, and 
ay having drinking water laid on to each bedroom ; and 
tlcxe adoption of central heating, as explained elsewhere, 
means warm rooms, corridors, etc., night and day, with 
less labour. 


Waste due to Laundry Methods 

It is notorious that linen sent to laundries to be washed 
and ironed has a shorter life than when done at home, or 
Iby the old-fashioned methods. The waste due to the use 
of chemicals in rotting the fabrics, and the use of stiff, 
Ixarsh, and metallic brushes in tearing away the surface 
fibres of fine linen, and to the straining effect due to the 
■wringing and ironing machinery used, must be enormous 
in the aggregate, and it calls loudly for attention. Cotton 
and woollen articles also suffer, rapidly deteriorating. Then 
there is the annoyance and inconvenience due to articles 
being lost or misdirected by the laundry people. So no 
wonder people in increasing numbers are economising by 
eschewing starched linen, and by having as much washing 
done at home as possible ! Laundry prices up 33 
March, 1918. 

f ' 
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Restoration of Furniture, etc. 

There are always plenty of things in every house too 
good to throw away and yet too shabby to lie pleasant to 
look upon. Most; of these things eun he renovated, and 
their further deterioration arrested at an outlay represent- 
ing some fourth or fifth of their cost ; and neglect in these 
matters implies waste. Such things as fenders, bed- 
steads, cornice-poles, lamps, elect rie light and gas brackets, 
chandeliers, fireirons, arid floor fit tings, etc., sooner or later 
become tarnished and aged in appearance due to wear and 
atmospheric action. Such articles can be renovated bv 
relaequering, and new effects can be arranged by choosing 
another colour, whatever the original finish may have 
been. Thus polished brass can be changed to dead gold, 
steel bronze, copper, or antique brass. Chairs, settees, and 
couches and other upholstered goods can he restored and 
chemically cleaned (without removing the coverings), and 
purified from moth ; and many a home has been beautified 
by covering such pieces of furniture with chintz, purchased 
perhaps during sale times at a fraction of the usual price. 
Mirrors, chimneys, and other glasses can he resilvered at 
the cost of a few shillings, anti, if the regilding of them is 
too expensive, many n shubby-iooking frame has been 
made pleasing to look upon by a coat of white enamel, 
particularly if the articles are for bedroom use. Where 
the spirit of economy rules, faded curtains, blinds, carpets, 
coverings, etc., will be cleaned and dyed, instent! of 
being replaced by new- ones ; and the bedding purified and 
remade, the outlay being a fraction of the original cost. 
In fact, not a little of the money ordinarily spent on house- 
hold renewals, etc., particularly those due to alterations or 
change of residence, can be saved by n little intelligent 
management. 


Invisible Mending of Clothes 

Formerly, if the fabric of a garment got torn, burnt, 
worn in places, moth-eaten or out, the suit or tires* would 
be cast aside or disposed of in most eases ; but the invisible 
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mending of the Artistes Stoppeurs de Paris, established in 
various places in this country, is so perfect, and the woven 
threads so beautifully matched, that the repaired part 
cannot be detected. The best known shops where this 
perfect work is done are in Oxford Street and Regent 
Street, London. 

SAVINGS DUE TO PRESERVATION OF 
FOODSTUFFS, ETC. 

Preservation of Eggs 

Much waste occurs in normal times due to eggs de- 
teriorating in cases where they cannot be marketed or used 
in a new condition, supplies being in excess of the demand 
for a few weeks in the spring. A very simple treatment 
preserves them for several months in a condition equal to 
well-kept eggs a few days old ; indeed, even after twelve 
months or more it is claimed the change in their condition 
is hardly noticeable. The methods in use 1 include (a) 
dipping in waterglass (or they may be kept in the liquid 
until sold or used), a solution of silicate of soda and water ; 
(b) pickling in lime water ; (c) cold storage ; (d) coating 
with butter or glycerine. 

Preserved eggs should be sold under that name, and 
not as “ new-Iaids,” 44 breakfast,” or 44 fresh 99 eggs. 

Eggs should be kept in cool places, as when exposed in 
shop windows or other places where the temperature may 
be 70 degrees or upwards they may start incubating. 
Hundreds of thousands of eggs are annually lost through 
window displays. They should be kept in the cleanest, 
coolest, driest place, removed from mustiness, foul odours, 
or other sources of contamination. 

Wicked Waste of Fruit 

The way in which fruit in this country is allowed to rot 
on the trees and ground is notorious ; probably thousands 
of tons are wasted in this way every year. A contributor 

1 Refer to Leaflet No. 83 , published free by the Board of Agriculture 
and fisheries. 
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to the Daily Mail, September 15, throws some 

light on the matter. He said : 

“ 1 sent to Portsmouth Market recently 240 lbs. of 
sound Orleans plums and received back the enormous sum 
of 4s. 8d. 

“Many jam factories have been buying plums in this 
district at one farthing a pound, which does not even pay 
the wages of the pickers.” 

There are countless gardens and small orchards up and 
down the country in which apple and pear trees are to he 
found, the fruit of which is not put to its most profitable 
use by the owners. Much is wasted altogether, and more 
suffers in quality through the neglect of certain simple 
precautions. There should be no excuse for ignorance in 
these matters, as most excellent leaflets arc published by 
the Board of Agriculture and Fisheries, free, giving full 
instructions and hints on picking, grading, storage, and 
disposal, etc. 

Special Leaflet No. 0. Waste of Apples and Pears. 

Leaflet No. 250. Fruit. Bottling for Small -holders. 

Special Leaflet No. 5. Preserving Fruit without Sugar. 

Preservation of Potatoes 

The following is the method which hotel and restaurant- 
keepers practise in France to preserve their supplies for 
later use : 

A large vessel of water being placed over the fire, and 
its contents raised to the boiling point, the potatoes, 
previously well washed, are placed a few at a time in nets 
or baskets, which arc then thrust rapidly into the boiling 
water and retained there for about four seconds. Of course, 
as the introduction of so much cold matter lowers the 
temperature of the water, care must be taken to raise it to 

li1» A L -w ..... * jl * Jt»* .... * *. m * 


HOUSEHOLD WASTES AND ECONOMIES 255 

dark room free from dump. 'Hu- potatoes will !><■ found to 
have lo.st all tendency to germinate, nut! it is claimed will 
remain sound and well -flavoured till the next year's crop 
arrives. 

In Germany, a considerable portion of tfie enormous 
annual crop of some 45 million tons of potatoes is dried in 
factories and used as food for both men imd rattle ; such 
dried stuck is being largely used in making bread during the 
War. The normal requirements are stated to he ]» to 14 
million tons for human food, 20 millions for fodder, 
0 to 7 millions for seed, and about !i millions for spirits. 
The crop for HU.! was expected If* amount to 52 to 00 
millions of tons. 


LIGHTING AM) WATER 

Value of Gas-Mantle Ash 

In large establishments where incandescent lighting is 
extensively used, broken mantles and the ash from worn* 
out ones should be collected for sale. In this connection 
the London County Council has set an excellent example in 
municipal economy by having all such waste material 
collected from the schools and buildings under their 
control, and sold. 'Lite L.C.C. (la-xtlr of May 25, 
1DI4, gives the particulars of the stilt* of about 220 
lbs. ol gas-usmitlc ash to Messrs. Hopkins & Williams, 
Ltd., ltl, Cross Street, K.C., whose tender of 10s, Id. per 
lb. was ll»e highest. Thus the ratepayers were saved 
the quite substantial sum of over £110, and, incidentally, 
all those engaged in the collect ing of the »ah were brought 
under the spell of the doctrine of “ Let there he no 
waste." 

Another indication of this praiseworthy spirit of 
economy which prevail# in the administration of some of 
the department* of the London County Council is the 
following notice, published in the LX'.C, tttndtt, of 
March 20, 1015, when, owing to the lengthening; days, 
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artificial light would not be required during school 
hours : 

“ Incandescent Gas Lighting. — Schoolkecpers are 
to note that all by-passes fitted to gas-burners in rooms 
not used for evening occupations must now be turned off.” 

Waste of Gas In the Home 

Incandescent lighting has become so general where gas 
is used, that it might appear unnecessary to call attention 
to the waste of gas due to the use of the old-fashioned flat 
flame-burners ; but as these are still too often seen in use 
it should be explained that the Welsbach incandescent 
burners give three and a half times as much light as the 
flat flame-burners for the same quantity of gas burnt. 
Although it is true that only an extremely small quantity 
of gas is burnt when the by-passes fitted to incandescent 
burners are in use, the gas should be turned off from the 
burner, to prevent waste, whenever the light is not required 
for a period of several days or longer. Further, the gas 
flare should be carefully regulated to save your mantles. 
Gas ovens and rings for cooking purposes require attention 
to prevent gas being wasted ; the taps regulating the flow 
of gas to the burners sooner or later work loose, allowing 
the gas to escape, so the gas-cock on the main supply pipe 
of the oven ring should always be closed when the jets are 
not in use. A more fruitful cause of waste is to put a 
kettle or saucepan on the gas and forget all about it, or the 
filling of a kettle when perhaps a quarter of its contents is 
only required for a small pot of tea. Gas is often wasted 
through leaving the lids off saucepans unnecessarily, as 
liquids come to the boil quicker when completely enclosed. 

Worn-Out Electric Lamps Renewed 

Electric lamps of any make when worn out or with 
filament broken should not be thrown away, m they can 





HOUSEHOLD WASTES AND ECONOMIES 257 


Electric Lamp Co., 83, New Street, Kennington, S.E., at 
about Is. 3d. (since raised to Is. 9d. — 2s. 3d.), the latter 
company guaranteeing their efficiency, and a life of at 
least 1,000 hours. 

High-Pressure Oil-Lighting 

It may be explained that in recent years several 
processes have been introduced for using high-pressure oil- 
vapour and air in atmospheric burners, and using these 
for incandescing the mantle. The light is soft and less 
trying to the eyes than gas or electric lights, but it is 
doubtful whether oil lighting can compete with gas, 
although in the country and in isolated workshops where 
neither gas nor electricity is available it should be an ideal 
light. 

Waste of Water is Waste of Fuel 

Of the many so-called minor opportunities for effecting 
savings which reach large amounts in the aggregate, the 
question of water waste is not the least important. It 
should be remembered that although water wasted in the 
home does not involve any direct extra expenditure on the 
part of the householder, 1 it means waste of fuel, etc., at 
the waterworks, which in the aggregate is a serious loss to 
the country, particularly at a time when every pound of 
coal should be conserved. 

Unfortunately, public opinion is not well formed on this 
or any other form of waste, and we often find that those 
we trust in a public capacity to look after our interests are 
often sadly at sea where municipal conomies are con- 
cerned. Thus the Mayor of Chicago was reported to have 
said : u We are glad to have lots of water and waste it, 
for it makes Chicago a cleaner and healthier city.” 

The chief causes of waste are leaky fixtures, 2 badly 
adjusted floats in watertanks, running more water in the 
bath than is necessary, and the running -off of water to 

1 There are many large water undertakings in this country which are 
run at an annual loss. London is one of them. Why ? The loss has to be 
made good by the rate-payers through the ordinary council rates. 

* The composition seating or washers often used are very much less 
durable than leather ones, 

S 
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get it hot or cold as required, there only being a relatively 
small amount of leakage from the street mains. The 
Royal Commission on the Water Supply of London 
reported that 35 imperial gallons per head per day was 
ample supply for all purposes, 1 but it is well known that 
in some households this quantity is greatly exceeded, 
although in others very much less is used. It is true that 
the householder is not directly affected by the waste that 
occurs, but the recent decision of the Metropolitan Water 
Board to fine users who fail to keep their taps and valves 
from leaking is likely to have a desirable effect in preventing 
waste. 

A similar notice was issued by the New York 
authorities, 2 followed in June, 1911, by a vigorous cam- 
paign against waste, a system of house-to-house inspection 
being instituted. A penalty of $2.00 was imposed for 
each leaky fixture. These measures had the desired 
effect. The estimated daily reduction in the consumption 
in Manhattan and the Bronx reached a maximum of 

71.000. 000 U.S. gallons in August, 1911, and averaged 

50.000. 000 gallons throughout 1912. The total saving to 
April 1st, 1913, was over 39,700,000,000 U.S. gallons. 

Such savings can be well understood when it is realised 
that a half-inch tap left running will waste about 7,000 
gallons in a single day, whilst a tap simply dripping wastes 
about 1,500 gallons a year. 

A serious form of waste is the constant breaking up of 
streets in connection with the water supply to houses, and 
it is good news that the Metropolitan Water Board has 
adopted a scheme by which stopcocks will be provided to 
each house, if desired, at a fixed charge of 15s ; as, besides 
obviating the breaking up of the streets, these stopcocks 
will enable the supply to be conveniently cut off when 
repairs are necessary indoors. 

1 In March, 1917, 253,077,000 gallons were supplied by the Metropolitan 
Water Board on a daily average to 1,131,618 houses, and a population of 
6,787,346, an average of 37-29 gallons per head per day, exceeding the 
estimated sufficient allowance by 2-29 gallons per head, necessitating the 
supply of an additional 15,543,000 gallons, in round numbers. 

2 Proceedings of the American Waterworks Association. Charleston, 
S.C., 1918. 
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Other forms of waste are frequently detected, or are 
created by new departures. Thus, the amateur photo- 
grapher who puts his prints into a basin and lets the water 
run continuously over them for hours can soon waste a 
shilling’s worth of water. Again, some time ago it was 
suggested that salted herrings before being cooked should 
be put in a vessel with running water for 48 hours. Just 
think of it ! Suppose a half-inch tap was only half-open, 
then some 7,000 gallons would be run off in the 48 hours. 
This, at a shilling per 1,000 gallons, would mean a cost of 
7s. to prepare perhaps a twopenny herring. 

In 1916 the Metropolitan Water Board supplied 
88,470,000,000 gallons of water. The fuel consumption 
for pumping, etc., was about 200,000 tons, costing about 
£800,000. This quantity of water would require a tank 
the size of Trafalgar Square and 29 miles high. 

MISCELLANEOUS WASTES 

Dustbins and Waste 

The proper use of the dustbin is to receive the fine ashes 
and dust siftings from the sieve, after the used contents of 
the grates have been sifted, the cinders being put aside and 
utilised as fuel in the kitchen range. Rubbish, leaves, 
potato and apple parings, tea-leaves, orange peelings, 
paper, cardboard boxes, and vegetable and animal refuse 
of every kind and description should be burnt in the 
kitchen grate, and on no account be placed in the dustbin. 
Burning the rubbish at home will reduce the coal bill and 
relieve the Borough Council of a great deal of unnecessary 
expense, amounting to thousands a year, in collecting 
and destroying the refuse. 1 The sight of the insanitary 

1 The Borough Surveyor of Kensington reported in October, 1915, 
that over £800 a year might be saved in this way. Refer also to Art. 
on page 271. In Glasgow every householder, on application, is given 
a sack by the Corporation marked, “ Glasgow Corporation,” and num- 
bered. It lias an iron ring for hanging up. Into this every scrap of paper 
and cardboard is put, and once a week the Corporation van calls and 
collects and empties it. Also at each end of every tramcar a box with a 
slit is fitted, into which passengers drop their tickets as they pass out. 
AH the waste paper and cardboard is reduced to pulp and used over again, 
saving thousands a year and preserving the amenities of the streets. 
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dustbins in really good neighbourhoods is too often disgrace- 
ful. As the housefly breeds prolilicallv in house refuse and 
decaying matter of all kinds, and produces disease ln- 
alighting upon food and tainting it, all food, especially 
meat, milk, and sugar, should be kept covered. It is an 
old saw, “ If you kill one fly fifty will come to its funeral ” ; 
tht> meaning of this is that it is worse than useless to try 
to deal with thceffeet while leaving the cause unattended to. 

Extravagant Funerals 

It is proverbial that, the poor, and often the very poor, 
indulge in the most expensive mourning and funerals. 
The bread-winner passes away, and often almost, every 
penny of the club or insurance money is spent on his burial. 
The psychology of this regrettable folly is not easily 
understood, the wicked extravagance in most; eases being 
apparently due to some strange combination : of grief, 
vanity, and devotion. The widow too often fails to realise 
that no lack of respect would be shown by lessening the 
outlay and pomp on these last rites. Indeed, such costly 
displays arc in striking contrast to the modest and in- 
expensive funerals the very rich often arrange by the 
special request of the deceased. 

We have an example in the ease heard before Judge 
Clucr at Shoreditch County Court, in October, 1010, in 
which it transpired that an order for an £18 funeral was 
given for a person who lived in a very poor district. Such 
extravagances in normal times are had enough, but in these 
days, when we are all rightly called upon to practise the 
most rigid economy, attention should be called to a wicked 
form of waste that has too long been tolerated. 

The learned judge remarked that “ £5 was enough for 
any funeral, and he wished he could hope that no one 
would spend eighteenpence on his funeral.” 

The following still more wicked example of such waste 
was reported in the Pall Mall Gazelle of February 21, 
1918 : 

“It is a lamentabb* waste of comjx*i»satton money,” said 
Judge Hill-Kelly at the Pontypool County Court, when 
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an application was made for the payment of £130 in 
respect of the death of a collier. 

“ I am almost afraid to tell your Honour the amount 
spent on mourning,” said the solicitor. I have one bill 
for £61 5s. 4d., another for £4 17s., and several smaller 
ones.” 

The amount of much-needed money wasted by the poor 
in this connection must amount in the aggregate to an 
enormous sum each year : but it is well known that the 
poor are very touchy on these matters. Even so, probably 
much could be done by the clergy and by district visitors 
to influence them in the right direction : but until the 
young are taught the true meaning of frugality and 
economy, and the folly of every kind of extravagance, 
there can be little hope for substantial improvement. 


Waste due to Inadequate Fire -Protection 

Many years ago it was estimated that the value of the 
insured property destroyed by fire all over the world 
amounted to from 30 to 40 millions of pounds sterling 
annually. It probably greatly exceeds a million a week 
now, and there can be little doubt that the greater part of 
this colossal loss is due to preventable causes, and in- 
adequate fire-protection. It is true that in modern times 
great improvements have been made in the means 
employed for the prevention and extinction of fires, and 
for the salvage of valuable property. Broad thoroughfares 
have taken the place of narrow, crooked streets ; incom- 
bustible materials such as brick, stone, concrete, and iron 
are used in the construction of buildings, and in cities an 
abundant supply of water is available ; this, with powerful 
steam fire-engines, extension ladders, fire-escapes, the fire- 
alarm telegraph, and the telephone, secures the means for 
the more or less prompt extinction of fires when they occur. 
But the case is very different when we consider the require- 
ments of country houses, particularly of those miles away 
from the nearest town. Such houses, the very old ones in 
particular, are largely built of combustible materials, and 
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too often no well-thought-out system has been arranged 
for the prompt extinction of a fire before it gets a good 
hold of the building, or for the salvage of what may be its 
priceless contents. A well-filled water-tank on the highest 
part of the building or on a tower near it, with hydrants 
and hose on each floor, is of the first importance to secure 
an ample supply of water, but for the prompt extinction of 
a fire in its incipient stages there should also be an adequate 
supply of water-buckets, hand-pumps, and extinguishers 
distributed over the building ; and in the case of motor- 
garages, a supply of extinguishers and buckets of sand. 
Important mansions should also have a well-drilled estate 
or local fire brigade available, the question of water- 
supply, etc., having been carefully arranged by a com- 
petent engineer. Such precautions generally result in a 
great saving of property, but when a fire has obtained 
complete mastery of a building it is a recognised fact that 
the most powerful engines, even aided with unlimited 
supplies of water, are ineffectual ; then the efforts of the 
firemen are directed to confining the conflagration within 
the limits over which it has secured a hold. 

Praiseworthy efforts have been made to bring the 
equipment of the London County Council Fire Brigade up 
to the latest date ; and its splendid staff responded to 
5,820 calls during the year 1913, the number of fires being 
3,877, of which 49 were classed as serious. It is interesting 
to note that this highly efficient service was maintained in 
1914 at an expenditure on capital account of £51,468 and 
£309,431 on maintenance, including pensions. 

In concerting preventive measures, a knowledge of the 
principal causes of fires is of the greatest importance, and 
the following abstract deduced from about 30,000 fires 
which occurred in London during the 33 years 1883-65 
should be instructive : 

“ The percentages of different causes were : Candles 
11*07, children playing 1*59, curtains 9*71, flues 17*8, gas 
7*65, lucifers 1*41, smoking tobacco 1*4, sparks of fire 4*47, 
spontaneous ignition 0 95, stoves 1 *67, other known causes 
19-4, unknown causes 82*88. There is too much reason to 
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suspect that a considerable proport inn of tires at i ributed 
to no known eanv an* due If* ittccitdiurism ; and were an 
official investigation inf t » f hr origin of {ires instituted, it 
probably would result in a great saving of property*" 


Want© due to the Pollution of the Air 

Tie* unmud loss due to smoke -begrimed curtains 
blinds* futmiurr, etc., and tarnished silver and j »ic*l ure- 
frames, if is well known amounts to hundreds of thousands 
a year* Ho it is good news that the Committee for the 
Investigation of Atmospheric? Pollution has received a 
grant of C$4H) from the Department of Industrial and 
Scientific lirsenreli, which is intended to cover the cost of 
investigations made in the present year,. 1917- 
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too often no well-thought-out system has been arranged 
for the prompt extinction of a fire before it gets a good 
hold of the building, or for the salvage of what may be its 
priceless contents. A well-filled water-tank on the highest 
part of the building or on a tower near it, with hydrants 
and hose on each floor, is of the first importance to secure 
an ample supply of water, but for the prompt extinction of 
a fire in its incipient stages there should also be an adequate 
supply of water-buckets, hand-pumps, and extinguishers 
distributed over the building ; and in the ease of motor- 
garages, a supply of extinguishers and buckets of sand. 
Important mansions should also have a well-drilled estate 
or local fire brigade available, the question of water- 
supply, etc., having been carefully arranged by a com- 
petent engineer. Such precautions generally result in a 
great saving of property, but when a fire has obtained 
complete mastery of a building it is a recognised fact that 
the most powerful engines, even aided with unlimited 
supplies of water, are ineffectual ; then the efforts of the 
firemen are directed to confining the conflagration within 
t he limits over which it has secured a hold. 

Praiseworthy efforts have been made to bring the 
equipment of the London County Council Fire Brigade up 
to the latest date ; and its splendid staff responded to 
5,820 calls during the year 1913, the number of fires being 
8,877, of which 49 were classed as serious. It is interesting 
to note that this highly efficient service was maintained in 
1914 at an expenditure on capital account of £51,468 and 
£809,481 on maintenance, including pensions. 

In concerting preventive measures, a knowledge of the 
principal causes of fires is of the greatest importance, and 
the following abstract deduced from about 30,000 fires 
which occurred in London during the 33 years 1833-65 
should be instructive : 

“ The percentages of different causes were : Candles 
1187, children playing 1-59, curtains 9-71, flues 17-8, gas 
7 65, lucifers 1 -41, smoking tobacco 1-4, sparks of fire 4-47, 
spontaneous ignition 0 -95, stoves 1 67, other known causes 
19 4, unknown causes 82-88. There is too much reason to 
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Trade, Industrial, and other Wastes 

Wastk products and substances should be studied with 
the object of their utilisation, and in some eases also of the 
discovery of possible remedies for nuisances created by such 
products polluting our streams or creating encumbrances. 

This sect ion is devoted to a fairly wide range of wastes 
that, occur in our trades, industries, and activities other than 
purely domestic ones. In some eases attention is called to 
what has been done more or less eflieiently here and there 
in eliminating or reducing waste that is worthy of further 
research or of general adoption. 

In other eases attention is culled to processes and 
possible economies that appear promising, and are cited in 
the hope that they may stimulate enterprise and research 
in the directions indicated. 

Many important economies have been sadly neglected 
in the past ; so attention is called to a few of these in the 
hope that they may he heeded. 

UTILISATION OF WASTE MATERIALS 
AND SUBSTANCES 

Utilisation of Bones 

Bones that find their way to the dustbin are often burnt 
in the destructor as fuel, or carried away with the refuse, 
a form of waste that should be severely condemned, ns 
they can be profitably used 

(a) for the production (by destructive distillation) of 
bone-black, with valuable oils and some ammonia as by- 

j# _ _ . jl t * . i «.« « ..****«* 
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at 104° F., yield about 12 per cent, of grease, and are still 
fit for making animal charcoal ; 

(b) for the production of glue ; 

(c) for the production of manures. 

The manurial value of bones is very important, and it 
is due to some 33 per cent, of phosphates which they 
contain, in addition to about 3 per cent, of nitrogen. 
Fresh bones decompose very slowly when used as manure, 
but when they are previously fermented in heaps the 
nitrogenous matter becomes more readily assimilable ; but 
they have a higher value when crushed. In some parts of 
Germany 1 bones are sent to mills to be powdered, and the 
powder, when mixed with some nutritive stuff, makes an 
excellent manure much in demand by farmers. According 
to Liebig, the importation of bones for manure in 1827 
amounted to 4,000 tons, and Huskinson estimated their 
value to be from £100,000 to £200,000. 

Rut at the present time we are in urgent need of bones 
for the fat they contain, which is used in the production of 
glycerine for high explosives. Thirteen lbs. of marrow 
bones and 19 lbs. of other bones will provide about 2 lbs. 
of dripping, enough for the requirements of an 18-pounder 
shell. So every kitchen in the country should be raided 
for the contents of the swill-tub and bone-heap. Our work- 
houses, asylums, and other public institutions, also hotels 
and restaurants, could with a little co-ordination render 
material help in this direction. 

Cattle Fodder from Coffee-Grounds 

According to a Reuter’s message from Amsterdam in 
December, 1916, all the administrations of military 
hospitals and prison kitchens in Germany have received 
orders to collect the grounds of coffee, which will be dried, 
and, after scientific treatment, will be used as fodder for 
cattle, etc. 

1 In January, 1917, the Municipality of Berlin, it was reported by 
Reuter, issued regulations according to which all bones, whether cooked 
or raw, will be purchased by the municipality at the rate of 5d. per lb. 
The fat will be extracted from the bones, and will be exclusively available 
for the population of Berlin. 
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Other extracts from dried coffee-grounds, it is added, 
can he used for human food. 

Use of Diseased Potatoes 

Diseased potatoes should not he regarded as useless. 
They arc* sometimes worked up for their starch by being 
subjected to a preliminary process of fermentation, and 
it is said that diseased wheat is treated in the same way, 
and yields a starch of good quality. 

Use of Seaweed as a Manure 

For a great many years seaweed has been most effec- 
tively used as manure*, particularly in the northern coast: 
districts, and now that town dung is becoming scarcer and 
dearer, more attention should be given to seaweed as a 
partial substitute. 

44 Analysis 1 shows that seaweed contains about as 
much nitrogen as farmyard manure, but as it is present as 
slow-acting nitrogen, it is scarcely so valuable us in average 
dung, in which a certain proportion is present in the active 
available form of valuable ammonia compounds. As the 
seaweed decays rapidly in the* soil, however, some of the 
nitrogen soon becomes available. '1 he amount of phos- 
phate in seaweed is only about § to I that of dung ; on the 
other hand, seaweed Is on the average considerably richer 
in potash. It will he seen, therefore, that it is desirable, 
as a rule, to supplement it with a phosphatie manure. 
Seaweed contains no fibre, and consequently does not 
produce the black structureless material ehameteristie of 
the dung-heap ; in decomposing it forms soluble sub- 
stances which easily wash away. For the same reason it 
decomposes more completely than dung. It is even said 
to facilitate the decomposition of dung on light soils unci in 
dry districts, but there is no definite proof of this. A ton 
of dung and seaweed would break down in the soil more 
quickly than a ton of dung alone, and would therefore have * 
less of a drying effect if put on late. 

1 Ltsflet 2S4, JimmmI fire* by the ihmrit of Agriculture and PfotoiiMu 
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u The amount of seaweed obtainable must be enormous, 
and it is worthy of consideration whether it cannot be more 
widely utilised than it is at present, especially by farmers 
near the coast.” 

Many years ago M. de Molon produced a manure with 
seaweed or wrack (such as is found abundantly on the 
French coasts) and powdered phosphate of lime. He 
mixed these in successive layers in pits or sheds, in pro- 
portions best adapted for fermentation (proportions which 
vary with the nature of the phosphate used, the moisture, 
variety of the seaweed, etc.). This mixture is allowed to 
ferment six weeks to two months, according as the seaweed 
is hotter or colder ; then, if the decomposition is not 
complete, the compost is mixed anew, for fresh fermentation 
till the wrack is entirely decomposed. 

The manure thus produced contains, it is claimed, 
besides phosphate of lime, all the elements of fertilisation 
contained in vegetable matters ; namely, nitrogen, mineral 
salts, potash, and magnesia. 

Formerly iodine was largely obtained from the ash of 
seaweed, but its production from this material has prac- 
tically ceased, due to the competition caused by the 
preparation of iodine as a by-product in the manufacture 
of nitrate of soda. 

The utilisation of seaweeds and their ashes (kelp) has 
received attention from time to time ; indeed, Mr. James 
Hendrick, B.Sc., discussed the subject before the Edin- 
burgh Section of the Society of Chemical Industry in April, 
1916. And it seems that further research might be 
profitably undertaken. 

Oil from Seaweed 

The researches of Mr. E. C. Stafford, made many years 
ago, showed that any kind of seaweed, when submitted to 
destructive distillation at a low red-heat, produced volumes 
of gas and oily tar, which on redistillation yielded paraffin 
oil (as he described it) in large quantities. It is said that 
from one ton of seaweed of the genus fucus , the most 
common of the marine growths, it is possible to obtain 
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6-7 gallons of oil. It would appear that further experiments 
might be well made with the object of increasing the yield 
of oil and utilising the by-products, and of seeing whether 
a commercial process of economic value is practicable. 

Oil from Fruit-Stones 

In June, 1916, the German papers appealed to the 
public to save fruit-stones, as valuable salad-oil can be 
extracted from them, whic h, though of little consequence 
in normal times, is now of great importance in view of the 
scarcity of oils. It. is said that hundreds of thousands of 
tons were collected in one year. 

Potash from Distillery Waste 

A process of saving the valuable fertiliser potash in 
distillery waste has recently been made public by the 
United States Bureau of Foreign and Domestic Commerce. 
It is expected that it. will be possible to extract, potash from 
this otherwise worthless material at a price that will meet 
competition even after the War is over. It, is estimated 
that 106 tons of potash are wasted each day by the 25 or 
more distilleries in the United States where the fermenta- 
tion of molasses takes place. 

Propellants and Pork from Chestnuts and Acorns 

The Director of Propellant Supplies is most anxious 
that the public should appreciate the importance of 
harvesting the annual abundant crop of horse-chestnuts. 
From every ton of horse-chestnuts sent to the Director of 
Propellant Supplies half a ton of grain will be released and 
be available for human food, so that the collection effects 
a double purpose. The Director requests the collectors to 
unite their heaps, where feasible, so that one journey may 
be made instead of several. The work is being carried out 
chiefly through the education authorities, but there is a 
great insufficiency of collectors, and the suggestion has 
been made that the inmates of workhouses, both men and 
women, should be asked to assist. 
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The President of the Board of Agriculture urges upon 
stock-keepers the importance of making full use of the 
yearly abundant crop of acorns. In general composition 
acorns closely resemble the cereal grains, and require only 
the addition of green fodder and such foods as are rich in 
flesh-forming materials (oil-cakes and milling offals) to 
constitute a suitable diet for growing or fattening animals. 

Acorns are specially adapted for pig-feeding, and can 
often be used most effectively and economically when pigs 
are allowed to gather them where they fall. Owners and 
occupiers of land containing oak trees should, therefore, 
take all possible steps to see that the acorns are not wasted. 


Utilisation of Sawdust 

This waste material, which is a source of danger if 
allowed to remain on the premises in bulk, is employed in 
several ways. As a fuel in suitably arranged furnaces, 
with automatic feeding devices, it may be burnt to good 
advantage ; but, owing to its tendency to clog or “ pack,” 
and to the large amount of gases given off under heat, it 
is apt to prove a somewhat troublesome material to use as 
fuel. It may, however, be fed in with waste wood or chips, 
when it will burn well. Indeed, ordinary saw-mill refuse , 
consisting of sawdust and chips, gives good results. But a 
more efficient way of utilising this refuse is to use it as fuel 
in a gas-producer. In America, where there are 48,000 
saw-mills, producing some 36,000,000 cords of wood refuse 
a year, an 840-H.P. plant 1 is worked satisfactorily by 
saw-mill refuse, consisting of 50 per cent, of sawdust and 
50 per cent, of chips, and a gas of 130 to 135 BTU. per 
cubic foot is obtained, the engines giving a brake horse- 
power-hour on about 4|- lbs. of this fuel, with very little 
ash, and there is little cleaning to be done. The changes 
necessary to bum this fuel consist in the removal of the 
coal-hoppers, which are replaced by a hollow tapered 
cylinder, fitted with slide gates top and bottom. 

1 Journal of the Association of Engineering Societies. Boston, Mass., 
14)12. Yol. xlix. 
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Sawdust is also somewhat extensively used in sweeping 
floors of schoolrooms and public buildings, and to spread 
on the floors of taverns, etc., in wet weather, the price 
usually paid for it for this purpose being 9d. to Is. a sack. 

It is also to some extent used in the production of fire- 
lighters. 

Sulphite Cellulose Waste Liquor. Need of Further 

Research 

When wood is digested with a concentrated solution of 
bisulphite of lime, or bisulphite of soda, the matters of the 
wood other than cellulose are dissolved, leaving the 
cellulose or wood-pulp fibre, which is now so extensively 
used for making cheap qualities of paper. This is an 
important manufacture in Canada, the United States, 
Norway, Sweden, and Germany, but in Great Britain there 
are only some four sulphite cellulose mills. Many attempts 
have been made to convert the sulphite waste liquor from 
these mills into useful by-products, but apparently none 
of these has yet been successful on a practical scale. 

“ This waste product appears to have been studied more 
systematically (especially in Germany) than any other of 
the present day. Nevertheless, there are great possibilities 
for future investigation. A paper by Mr. Earle B. Phelps 
(Massachusetts Institute of Technology), entitled, 4 The 
Pollution of Streams by Sulphite Waste : A Study of 
Possible Remedies,’ is worthy of perusal in this con- 
nection.” 1 


Waste of Valuable Tanning Material 

Some of the waste liquors from tanneries, notably the 
lime waters, rank as amongst the most polluting of liquid 
trade wastes. The lime waters are usually saturated 
solutions of lime, with much lime and carbonate of lime in 
suspension ; they contain a very large quantity of dis- 
solved nitrogenous and other organic matter, and they 

1 “Repart of the Royal Commission on Sewage Disposal.” Vol. i., 19X5, 
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possess a most offensive smell, The Rmal Commission on 

Sewage Disposal 1 reports f hat 

tfc flit* funner frequently sends to waste very hir*je quantities 
of valuable farming mafermb We fee! Mire flint in this 
and other respects met hods of working eon Id he much 
improved, to f lie benefit of tin* trade itself, ns well ns of 
the rivers nnd streams into whirh the waste liquors are 
discharged/* 

Leather dust has been from time to time used m 
manure ; it contains about 8 to I per end. of nitrogen, hut 
the recorded experiments seem to show that it has little 
manorial value. 

Want* of Surplus Naval Tobacco 

It is common knowledge that tons of tobacco are burnt 
lit the national doekyards every year. Ida* explanation of 
this wicked waste apparently is that having contracted for 
a certain quantity of tobacco each year, the official way of 
dealing with the amount left, over m to destroy it To the 
man in the street, the obvious way of dealing with the 

surplus— after sorting out any pur! that may have got 

slightly mouldy- would be to curry if over to the next 
year and buy correspondingly less tobacco that year* Or 
in any rase, rut her than waste* it, distribute it among the 
various naval and military convalescent homes, and 
ii si long the service pensioners, and the likes Contraband 
tobacco, that has been confiscated, could well be utilised 
in the same way, instead of burning it. 

Utilisation of Town Refuse 

The refuse from dustbins or ashbins,* also trade refuse, 
amounting to from 1 to 4 tons per inhabitant per annum, 
has to tie collected and got rid of by the town authorities. 
It is either dumped on waste land, taken out to sea and 
deposited, or hurnt in destructors. When burnt the refuse 
is reduced to about one-fourth of its bulk and one-third of 

» Voi. mu. 

1 Jtrftr to article on page -im* 
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its weight. The organic* matters and cinders in the refuse 
form the fuel necessary for combustion. The* residue*, after 
combustion, consists of sharp ashes and el inkers, which 
have a small saleable value, the former being used for mortar 
and the latter in road-making. Usually the heat: from the 
furnace of the destructor is used to generate steam for a 
variety of purposes, but as the destructor must he worked 
continuously night and clay, in many eases, and steam is 
ordinarily required during the day only, or interim! tenth*, 
it is rust generally possible to instal an economical plant 
without expensive auxiliaries, such as thermal storage, etc., 
as the first and primary duty of a destructor is to destroy 
the town refuses So although burning the refuse* in 
destructors when the conditions are favourable is flu* 
cheapest way of disposing of it, it sometimes happens that 
it is less expensive to cart it, away as explained. 

If householders would only take the trouble to see that 
alt combustible refuse was burned in their kitchen ranges, 
they would be buying less coal and pitying less in rates, as the 
amount of refuse carted away would he considerably reduced. 

The composition of the refuse burned in destructors 
varies greatly in different localities. The following is an 
analysis of London ashbin refuse 1 : 


cinder** and a*he* .................. 4 . . .... 114 per rent . 

Fine dust Ill M „ 

Paper, straw and animal and vegetable nutUvru . . . . , . !*i t , „ 

Bottle**, bone#, tin, crockery, etc. ...... 5 „ 


The amount of heat generated varies somewhat. 
Mr. Keep 8 found at Birmingham that on an average 1 lb. 
of refuse will evaporate 1 -79 lbs. of water ; and at Warring- 
ton that 1 lb. of refuse will evaporate I 47 lbs. of water. 
Mr. Watson found at Oldham that about to lbs. of refuse 
was required to produce an effective horse-power hour. The 
refuse from the destructor when used on the land has a value 
as a fertiliser about equal to that of coal ashes of equal fineness. 
There are good reasons for suggesting that not half 
the refuse collected by the municipalities up and down the 

1 * 4 liejtort on Dtiui Destructora by the Medical Officer ntnl Engineer of 
the London County Council," Iii3 # 

* Utilisation of Town** Itefuvr," British Ammkitkm, 1*88, 
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country is put through destructors ; in fact, much could 
be done to relieve the rates in most municipalities if the 
departments dealing with refuse were so organised that by 
a careful sorting of it the tinware, bones, glassware, etc., 
were put aside for the most economical handling, and if 
periodical collections of waste paper, rags, old metal, etc., 
were made and the articles marketed for the relief of the 
rates. The waste materials might be weighed on collecting 
and the householder credited with his contribution. Such 
a system would lead householders to put aside their 
materials, which are so badly needed as raw materials for 
manufacturing purposes, instead of burning them, as there 
are no means at present for their economical disposal. 
The importance of this problem is realised by the City 
Corporation, as £500 is being spent on improving methods 
of sorting refuse at their depot. We are wasting millions 
a year through our folly in neglecting these matters. The 
failure of the borough and district councils to make full 
use of the refuse they collect was pertinently referred to by 
the Weekly Despatch of November 18, 1917, as follows : 

“ The lack of enterprise of many Borough and District 
Councils is resulting in the loss to the civil authorities of 
thousands of pounds annually. 

“ This they are losing through failing to make full use 
of the refuse they collect from their districts. 

“ At Camberwell, for instance, the refuse collected by 
the Borough Council carts is given to a contractor to be got 
rid of, and not only is he given the refuse, but is actually 
paid for taking it away . At Lambeth, again, a contractor, 
by paying a certain sum, is allowed to remove all the refuse 
and to make what he can out of it. Obviously he 'secures 
a large profit, or he would not remove the refuse. 

44 In this direction the civil authorities would do well 
to follow for once the example of the Army. Last year a 
Committee was formed with the object of disposing in the 
best way possible of camp refuse — bottles, tins, rags, fat, 
bones, etc.— the two last being of great value respectively 
in munition-making and agriculture. The sale of this 
refuse now realises close on £1,000,000 a year.” 
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WASTE DUE TO FAULTY METHODS, 
IGNORANCE, AND WANT OF THOUGHT 

Waste due to Transit of Cattle 

One of the economic effects of the more general in- 
stallation of public abattoirs to replace the numerous 
private slaughter-houses in the country would be to save 
the cost and inconvenience of driving cattle through the 
streets. Further, the loss of weight of meat under the 
existing system of sending live cattle to distant markets is 
something serious to contemplate. It has been proved that 
an animal slaughtered in Edinburgh, near where it was fed, 
and another taken from the same herd and sent to London 
as carefully as possible by railway and slaughtered there, 
will lose at least three stones in weight compared with 
the former ; and three stones of meat represent over a 
sovereign. The same kind of wastage occurs whenever 
animals are driven any distance by road to and from the 
market, to say nothing of the cruelty which often takes 
place in driving the animals through traffic-crowded 
streets. They are often taken from peaceful fields, 
brought to London by train, reaching the market in a 
frightened and inflamed state, sometimes getting water, 
but more often none. 

Loss due to Importing Flour instead of Wheat 

In 1913 we imported flour, grain, and wheatmeal to the 
extent of nearly £92,000,000, and wheat to the extent of 
£43,849,173 ; whilst bacon is now almost at famine prices. 
There must surely be something wrong in this connection, 
as there is no substantial reason why we should not import 
wheat instead of flour 4 and mill it all here. It is true that a 
certain amount of imported wheat is milled by us, but we 
should reap a rich reward if this amount was systematically 
increased until the whole of the flour consumed in this 
country was milled here, as it would (1) enable us by feeding 
hundreds of thousands of pigs on the bran and refuse to 
grow our own bacon instead of spending over £17,000,000 
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on^the imported sides, as we did in 1913 ; (2) help in 

considerably developing our engineering industries in 
producing the prime movers and milling machinery re- 
quired ; and (3) greatly reduce the value of our imports. 

Suitable sites for the mills could probably be found on 
or near the Manchester Ship Canal, within easy reach of 
important collieries. 


Defective Leather 

It is a common experience that the soles of boots and 
shoes of a given thickness have different degrees of dura- 
bility. Doubtless not a little of the difference in the 
quality of the leather is due to the way in which the hide 
was tanned, or whether the hide was from a healthy 
animal ; butthere is a type of defect sometimes noticeable in 
the leather when it is cut with a sharp knife from the 
tanned hides of bulls, buffaloes, oxen, or cows, that the 
ordinary manufacturers of belting and of boots apparently 
know nothing about. The nature of the defect is that, 
instead of the leather appearing uniform in texture and 
quality throughout its thickness, it is streaky, one or more 
layers of fleshy or horny streaks being seen on the cut 
surface or section. The cause of this defect is that when 
the growing animal has an illness its coat is affected, it 
loses its usual lustre, and a layer of inferior hide is put 
on. Such leather must be regarded as wasteful, whether it 
be used for boots or for machinery belting, etc. When a 
good sole leather is gradually bent the grain should not 
break. 

Leather is frequently adulterated with glucose, 
soluble salts, and barytes. 

Common Delivery and Collection of Parcels, etc. 

The number of men, women, and boys employed in 
distributing parcels and goods could be easily halved, by 
organising a common distributory and collecting system 
for each district. 
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Overlapping Bread and Milk Walks 

In some scattered (list riels il looks as though It could 
be arranged for the baker and milkman to join forces for 
the distribution of their wares, with economic advantage. 

Overlapping Tramway and Motor-Bus Services 

The total annual loss due to the overlapping of these 
services must reach an enormous figure. If these services 
were properly organised we could probably reduce the 
importation of motor spirit by some 8,000,000 gallons a 
year. 

Music-Printing from Type 

German labour has been largely employed in cad ting 
plates for music print mg, but apparently there is no valid 
reason why music should not he set up like* type at a lunch 
less cost. The late firm of Mr. JL Piggins made some 
excellent music type, and supplied it to many publishers at 
hornet and abroad. 

Waste due to the Pollution of Rivera 

Rivers which are polluted by the How of waste trade 
liquors and sewage into them are often made incapable of 
sustaining fish life; and the riparian manufacturer is 
unable to obtain from them a supply of clean water for 
industrial purposes— necessitating the sinking of expensive 
wells, or the purchase of water front the public supply. 
This matter has received the most patient ex hit native 
attention on the part of the Royal Commission on Sewage 
Disposal, which issued its Final Report in 1015 . 

Watte of Sewage demands Attention 
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excrements, whilst we are spending millions a year 

by importing fertilisers such as guano and nitrate of soda, 
and are wickedly wasting our valuable sewage and polluting 
our water supplies by sending the solid and liquid parts 
into the nearest rivers (arid into the sea), and the gaseous 
parts into the air. The importance of this colossal waste 
can be best made clear b\ the following quotations from 
Sir William Crookes’ admirable address 1 on the wheat 
problem : 

“ When we apply to the land nitrate of soda, sulphate 
of ammonia or guano, we are drawing on the earth’s 
capital, and our drafts will not perpetually he honoured. 
There is still another and invaluable source of fixed 
nitrogen : I mean the treasure locked up in the sewage and 
drainage of our towns. Individually the amount so lost is 
trifling, but multiply the loss by the number of inhabi- 
tants, ami we have the startling fact that in the United 
Kingdom we are content to hurry down our drains and 
watercourses into the sen fixed nitrogen to the value of no 
less than £10,000,000 per annum. This unspeakable waste 
continues, and no effective and universal method is yet 
contrived of converting sewage into corn, 

l * Of this barbaric waste of manurial constituents 
Liebig, nearly a quarter of a century ago, wrote in these 
prophetic words : ‘ Nothing will more certainly con- 

summate the ruin of England than a scarcity of fertilisers 
— it means a scarcity of food. It is impossible that such a 
sinful violation of the divine Saws of nature should for ever 
remain unpunished ; and the time will probably come for 
England, sooner than for any other country, when, with all 
her wealth in gold, iron, and coal, she will be unable to buy 
one-thousandth part of the food which she has during 
hundreds of years thrown recklessly away.’ ” 

Having called attention to this immense waste which is 
occurring, it is right to explain that engineers have wrestled 
with the problem for many years past, but it is one that can 
rarely be solved locally, for economic and other reasons ; 

* jftritMi Awooifttioa Pmml&mtml Address, 1 B 08 , 
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indeed, it should he regarded as one of those great national l 

questions which will call for consideration after the War. \ 

A broad comprehensive national scheme would cost an 
enormous amount of money, and its economic practica- 
bility could only he decided after years of patient labour. 

Indeed, the last; Royal Commission on Sewage Disposal, 
which published its Final Report in the year lit 15, sat for 
seventeen years. But when it is realised that any scheme 
for the utilisation of human excreta is defective if it fails 
to collect the urine, which has the greatest manorial value, 
the dillieultics to be overcome are apparent. \ 

Sludges from the various town sewage systems, \ 

especially when they contain lime, are found to have some ' 

manorial value, but as their action is very slow they are 
regarded as only suitable for slow-growing crops and moist 
climates. 

“ The disposal of the. sludge of London instituted by 
the Board of Works results in a national loss of over 
£l ,000,000 per annum,” said Mr. 0. II. Cooper, C.K. 

“ Two and a half million tons of sludge are dumped down f 

at sea, and destroy fishing grounds which feed London, 
and the country is deprived of the manure necessary for 
food production.” 

It has been estimated that the total value of the 
constituents of sewage for manurial purposes is about 
8s. 6d. per head per annum. 

The Waste-Fish Question 

Fish has always been eagerly sought after as an easily s 

procurable article of food, and for many generations it law ^ 

entered largely into the dietary of all classes in this country, 
particularly of the poor. With our unrivalled fisheries and 
the improved methods of fishing which we have tnseil in 
recent years there should he, with reasonable railway 
freights, an entire absence of wastage ; and, with suitably j 

situated curing works, a plentiful supply for the whole ^ 

country at reasonable prices, prices appreciably lalnw those 
which have obtained in recent years. But the somewhat 
alarming increase in the price of fish which ha* been 
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noticeable for some years seems to call for attention. 
Doubtless with more economical methods of distribution 
the prices would come down, but there is reason to believe 
that there is far too much waste. Thus we hear of fish being 
used as manure rather than being sold below certain 
prices. Then from time to time hundreds of tons of 
mackerel caught in Loch Fyne are pitched overboard, as, 
strangely enough, Scotland will not eat mackerel, and at 
present great quantities cannot be got economically and 
expeditiously from Scotland to the markets. Of course 
they might and ought to be cured near where they are 
caught. Then again we daily waste myriads of tiny fish 
wrongfully called whitebait (young herrings), which are not 
whitebait at all, but immature fish of all varieties which 
should be protected by law. It should be explained that 
waste fish, consisting of sprats and cc five-fingers,” makes 
very good manure ; it is easily disposable in districts near 
the fishing areas, and East Kent farmers apparently favour 
it for use in growing mangolds and hops. It is also used 
in the manufacture of fish guano. 

Salmon-Culture : a Promising Field for Enterprise 

At a time when we are called upon to do all that is 
possible to increase the production of foodstuffs, we may 
well ask ourselves whether we are getting all out of our 
unrivalled rivers that is possible. 

In a statement issued by the Fisheries Sub-Committee 
of the Empire Resources Development Committee, it is 
pointed out that the salmon offers so fine a field for scien- 
tific enterprise that it is possible once more to hope to see 
the fish retailed at 4d. per lb. 

By the process of “ stripping ” salmon of their eggs — 
a process involving no injury to the fish — and protecting 
the eggs in hatching troughs, at least 95 per cent, come to 
the hatching stage, instead of, as in the case of wild 
spawning, some 5 per cent, at most ; and since a single hen 
salmon of 20 lb. "weight deposits some 20,000 eggs, the 
possibilities are enormous. 

A rough stocktaking by the late Duke of Richmond’s 
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commissioner of the number of hen fish spawning in the 
Spey was attempted some years ago (points out the 
Morning Post of June, 1017), and the enumeration was 
about 0,000 pair of fish. Given an average product per 
fish of 15,000 ova, there would he for that river alone 
perhaps 00,000,000 eggs. If this mass can he fertilised and 
passed into hatcheries, and if five per thousand of the fry 
return as salmon the fifth year after, then the return to 
the Spey would be nearly half a million salmon- a larger 
number than are taken yearly in all British and Irish rivers. 

In Canada the 56 Government hatcheries release 
yearly 100,000,000 salmon and trout, 193,000,000 whitefish, 
and 900,000,000 lobsters. In the United States similar 
enterprise has proved highly remunerative. For an 
aggregate Government outlay of under £1,000 fishermen of 
the Pacific Coast took in 8 years fish to the market 
value of over £88,000. 

Wealth in Fish Offal 

A company was formed in August. 1917, ami a large 
plant erected for experimenting in the conversion of fish- 
skins and certain other kinds of offal into gelatine, 
glues, and animal foods. 

A steam trawler working in Icelandic waters frequently 
takes on a three weeks’ voyage from 70 to 90 
tons of haddock, cod, plaice, con! fish, ami the like. The 
offal taken therefrom would amount to from 40 to 50 
barrels of livers alone, each barrel weighing from 5 ewt. 
to 0 ewt. Under present arrangement these are the 
property of the crew, and are known ns stock er bait . The 
normal price fetched is 12s. per barrel ; now from 20s, to 
25s. The latest developments include the splitting and 
curing of the fish at sea, during a voyage extending some- 
times to eight weeks. The livers are separated and melted 
to oil ; all heads, hones, and offal are made into manure ; 
even the skins have a commercial value, and not a particle 
of the catch is wasted. The amount of oil and manure 
landed from one trawler is from 500 to 1,000 gallons of the 
former, and from 10 to 20 tons of the latter, while the 
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amount of salt fish landed is between 150 and 250 tons. 
The fish now fetches from £80 to £45 per ton, against £18 
to £25 in normal times. 

In July, 1917, 382 tons of fish were condemned at 
Billingsgate Market as unfit for human food. Of that 
quantity 339 tons were “ wet ” fish and the remainder 
shell-fish. The principal seizures were of herrings, plaice, 
and skate. It would be interesting to know what became 
of this valuable raw material. 

The Empire Resources Development Committee, who 
are advocating State development of the fisheries of the 
Empire on terms that would bring to the National Ex- 
chequer a share of the proceeds, have prepared a memo- 
randum showing the profits that may be made from a more 
careful conservation of fish offal. 

Waste of Water in Industrial Works, etc. 

Attention has been called elsewhere to the domestic 
waste of water, but there is reason to believe that a great 
deal of unnecessary waste occurs in many of our trades and 
industries. Thus in steam plants, in too many cases 
water is allowed to run from steam traps and separators 
into the drains, instead of being run into the hot-well, to 
save both water and heat. Not a little water is wasted by 
railway companies, one way and another ; indeed, such 
waste has received a good deal of attention in America, and 
a contributor to the Railway Gazette of New York calls 
attention to the good work which has been done by 
American railway companies in the direction of making 
savings by the reduction in water consumption. One 
investigation showed a possible annual saving of $10,000 
(£2,083 6s. 8d.) at two terminals. On another road there 
was a reduction in the cost of its water supply of over 
$4,800 monthly, as compared with the previous year. In 
general it has been found possible to reduce the cost of 
water used 20 per cent, at terminals to which attention has 
been directed. 

Leaking pipes and flush-boxes, and the careless use of 
hydrants, are common sources of waste. The importance 
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of small leaks can be understood when it is realised that 
a three-quarter inch orifice will discharge 800 gallons per 
hour under ordinary city pressure. As an example of 
another type of waste : at one place it was found that cit\ 
water purchased at a relatively high rate was being used 
for cooling an air compressor, and for other shop purposes, 
whereas the ordinary water pumped by the railway at its 
own plant ami supplied to locomotives would have done 
equally well, and could have been supplied at less than half 
the cost* 

Waste of Wood in Sawing, etc. 

The* thinner the saw used, the smaller the amount of 
timber converted into sawdust oflittie value. Sometimes, 
when timber is being sawn on the saw-bench, the saw used 
is thicker than it need be, owing to the machinist shirking 
the little trouble involved in changing the saw for a 
thinner one. This form of waste is had enough when deal 
and other cheap timbers are concerned, but it becomes a 
serious matter when the expensive varieties are sawn. 

Timber is increasing in prices as its supply is becoming 
more restricted, owing to the reckless way in which the 
world’s store of timber is being used up. Therefore it is 
all the more gratifying to hear of eases where due regard 
to economy is exercised (even if the saving is not 
important), particularly if public money is concerned. 
Such a ease is represented by the following extract from 
the L.CXb Gazette of March 2, 1914 : 

44 Waste handicraft material.* Use in Infants" Depart- 
ment.— Certain exercises performed in f he handicraft 
centres consist of cutting pieces of worn! of various lengths 
from blocks 2 inches in width and 1 inch in thickness. 
These pieces would be of service as rough building blocks 
in infante’ departments, and it m desirable that Midi 
pieces should be preserved for t his purpose. Head musters 
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Such an instruction as the above, coming from an 
educational authority, could not fail to help in keeping the 
question of economy alive in the schools. 


Waste due to Wrongly Shaped Boxes and Bottles, etc. 

Reference has been made to our shortage of timber, and 
to the necessity of using it with the greatest, economy. 
Yet for years we have shaped boxes, packing-eases, etc., in 
the least economical manner, and shall probably continue 
to do so. Now the longer a box is in proportion to its 
girth the greater the quantity of wood required to hold a 
given amount oi goods. For example, a eube-lilce box, 
with sides 1 foot, across, would contain a cubic foot of 
goods ; a box 2 feet long, 1 foot in breadth, and 6 inches 
high, would hold t he same amount, but the wood required 
for the former would be 6 square feet, while that for the 
latter would he 7 square feet, an additional sixth in the 
cost of wood, nails, and labour, reaching an enormous 
amount in the aggregate per annum. The ordinary 
square biscuit-box is correctly shaped, and the nearer any 
box or ease approximates to it in form, the more perfect it 
is in point of economy. The same principle is applicable 
to bottles and other containers, as a tall, flat-sided bottle 
of the same capacity as|a short, broad one will require 
more glass — and this at a time when there is*'a great 
scarcity of it. 

These examples are typical of the economy that could 
be effected in scores of ways if we would only be guided by 
our intelligence, instead of blindly copying and following 
what was done with less discernment by former generations. 

Loss due to Kemp in Wool 

In South America, Australia, and New Zealand, where 
sheep are bred mainly for the revenue produced by the sale 
of the wool, more attention is perhaps paid to the quality 
of the wool, and to the presence of lcemp in it, than appears 
to be paid in this country. Kemp is coarse, rough, whitish 
hair, and the objection to its presence in wool is that it 
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dot's not take the dvr readily, ami that it injures the 
appearance am! quality of even the commonest fabrics 
made from the wool, giving them a harsh and inferior 
appearance. Probably neglect on Mu* part of our sheep* 
breeders to give proper attention to this defect in the woo! 
produced is the cause of a large! amount of loss. This 
opinion is based on two incidents. An Australian sheep - 
farmer, breeding yearly an immense number of sheep, had 
never heard of kemp, and did not know that such a defect 
existed in wool. A famous agricultural peer exhibiting a 
fold of most beautiful sheep at a show, and hearing that an 
expert in sheep and wool From South America (an English" 
man) was present, invited him to have a look at his pen of 
show sheep, seven in number, and tel! him wlmt he thought 
of them. The peer was greatly shocked to hear from the 
expert, after examination, that he would only pass three of 
the sheep, as the* others had too much kemp in their wool, 
a defect the peer had not before heard of. When this 
defect exists in t he wool there arc* certain parts of the sheep 
where it is most pronounced, and knowing where if is most 
likely to he* found the expert is able* to make a rapid 
examination. The study of kemp appears to he* a subject 
deserving the attention of our agricultural colleges. 

Waste dim to Rata 

It hits been estimated by Mr. Wallace, Edinburgh 
Professor of Agriculture*, that the rats destroy £l 5,0(10,000 
worth of food in the United Kingdom every year, and that 
if the injury done to woodwork and sacks be* added, the 
total is easily brought up to 

What is wanted is an organised campaign against these 
pests. Probably it would be fount! impossible altogether to 
exterminate them, but great areas could he certainly almost 
entirely cleared and i he total nuinlwr enormously diminished. 
Their bodies are needed for glycerine and fertilisers. 

It is said that one of the rat-catcher*# secret# of success 
is never to touch a trap except with a glove scented with 
aniseed, and to boil every trap which has find even the 
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The latest estimate places the loss to the nation caused 
by farm pests — the rat, the mouse, the house-sparrow, and 
the wood-pigeon — at £40,000,000 annually, or about £l 
per head of the population. This figure includes a 
£15,000,000 debit to the account of the brown rat and 
£8,000,000 to that of the house-sparrow. 


WASTE DUE TO NEGLIGENCE 

Waste due to Negligent Use of Glassware 

For many years foreign-made glassware has been 
dumped on our markets at prices below those which would 
enable our manufacturers to secure a profit, with the result 
that many British works have had to close, and also with 
the inevitable result that as soon as active competition 
ceased the foreign-made articles were raised in price. The 
war has cut off our supplies from abroad, which amounted 
to £4,546,267 in 1913, including earthenware, and we are 
confronted with a glass famine, particularly in chemical 
laboratory glassware used for educational and industrial 
purposes, and in articles made of jena, and similar metal. 
This has certainly brought home to us one of the dis- 
advantages of our present fiscal system. It has also 
roused our attention to the immense amount of wastage 
due to breakages. Of course in handling such very 
brittle materials accidents will happen, but not a little of 
the wastage is due to negligence, and the want of intelligent 
care in handling glassware. A large percentage of breakages 
occurs in washing up, particularly in drinking vessels, the 
washed glasses being usually placed on a board to drain, 
which slopes towards an earthenware or lead sink and 
allows the articles to slide down and break. Of course a 
strip of wood fastened to the bottom edge of the board 
would prevent the glasses sliding off, but this is, strangely 
enough, rarely done. Another cause of breakages is 
placing such brittle things on marble and iron slabs without 
an intervening cover or mat. And still another cause is the 
pouring of hot water into cold, thick glassware, when, 
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owing to the want of uniformity in tin- expansion dm- to 
the heat, the vessel often cracks. With thin glass t he 
expansion is more uniform, and even boiling water rarely 
causes a fracture. 

An immense fortune awaits the genius who succeeds 
in producing toughened, unbreakable glassware, without 
appreciably increasing the cost of production. 

Waste due to Idle Running of Motor-Vehicle Engines 

At a time when the precious motor spirit should be 
conserved, taxis are commonly seen standing for long 
periods with their engines running. If the drivers had to 
pay for the petrol thus wasted whilst waiting for their 
fares engaged in shopping, making calls, or being photo- 
graphed, etc., it is safe to say that there would be little or 
no such avoidable waste. Of course t here is also a waste 
of lubricating oil during these idle running periods, to say 
nothing of the wear and tear of the engine itself. 

Waste due to Inefficient Lubrication of Motor Vehicles 

It is commonly known that there are in use in the 
Services a very large number of the finest motor vehicles 
turned out by British engineering linns, and it is notorious 
that many of these magnificent machines luive lieen treated 
with the grossest neglect, vehicles being sent to the 
repair works in such a condition as to dearly show that not 
a drain of lubricant, hud ever been put into such a vital 
part as the back axle 1 since the car had been taken over 
by the Department. The wicked waste that has occurred 
in this way must by now he represented by an enormous 
figure. 

Waste of Rubber Tyres due to Negligent Driving 

As owners of motor-cars are well aware, the most 
expensive item in the upkeep of these vehicles is the india- 
rubber tyres. It is well known that a careful driver, one 
who manipulates the brakes and dutch with intelligence 

» The Mmr, Feb. ase, mr,, p. tea. 


TRADE, INDUSTRIAL, AND OTHER WASTES 287 

and sympathy, will easily get twice the mileage out of a 
set of tyres that a careless driver can who is continually 
skidding his wheels in accelerating, stopping, and starting. 
Anyone living on or near the bottom of a hill constantly 
has his economic feelings hurt when lie hears the grinding 
of motor tyres on the rough abrasive material of the road, 
as ears are allowed to rush down the slope unchecked till 
near the bottom, when a sudden application of the brakes 
causes erosion of the rubber treads, and perhaps tears out 
studs, and certainly strains the tyre fabric and shortens its 
life. Of course the machinery of the ear also suffers when 
so unskilfully handled. 

Rubber begins to deteriorate 1 if exposed to a strong 
light or to high temperature, or if brought into contact 
with rust, grease, or most of the acids ; further, the canvas 
fabric rapidly rots when exposed to damp, so spare tyres 
should be protected from the sun and light and stored in a 
dry place, the temperature of which does not exceed 
some 75 " F. 

Waste Utilisation Departments in Factories 

Everyone with factory experience knows what a large 
amount of waste occurs due to things being thrown on the 
scrap-heap to rust and rot that could with proper organisa- 
tion be economically utilised. In a large factory it would 
certainly pay to appoint a man solely for the purpose of 
taking cure and making the most of all waste materials, 
whilst in a small factory a careful supervision by the 
manager or foreman will prevent much of the waste going 
on. An excellent article on this subject appeared in The 
Motor of July 81, 1917, in which Mr. Henry Sturmey 
said : 

“ I read a very interesting account in an American 
paper showing how this matter is dealt with in one of the 
large tyre factories in the United States. This concern, 
employing many thousands of hands, and using, of course, 
vast quantities of material in the course of its work, had 

1 SpcN3oer # « ** M atom and Motoring/* p. 175. 
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solved the problem of waste by the appointment of a 
special staff to deal with it ; and the importance and 
magnitude of the matter may be gathered when I say that 
it was stated that a four-floor building was devoted 
entirely to this department. Every day almost, in all 
departments of the factory, scrap material was being 
thrown aside as being of no more service for the regular 
production of the business. Occasionally, by reason of a 
fault in material or design, considerable quantities of goods 
would have to be withdrawn from regular sale, and, so far 
as the factory proper is concerned, just scrapped. 

“ Department Jbr dealing with W ante Material 

“ Well, it was the function of this department to deal 
with all this waste material. Not merely to find a scrap 
buyer who would purchase it, but to ser; if it could not be 
utilised in another form, and, if so, then it was the function 
of that department so to utilise it. 

“ It was the duty of the officials from this department 
to visit every day the different workshops of the main 
factory and to note and secure all scrap material, which 
was handed over to the ‘ Junk Department ’ to deal with. 
Here it was examined and its possible usefulness investi- 
gated. Scrap tyres were stripped of their canvas, and both 
canvas and rubber made up into other constructions. 
Thus, for example, when a large quantity of non-skid 
covers which were defective had to be scrapped, they were 
cut up into shoe soles and made up in the 1 Junk Depart- 
ment ’ into tennis shoes and sold at an attractive price. 
Metal articles and vulcanite articles which, by a little work 
upon them, could he shaped for other purposes, were so 
dealt with, and buyers found for this newly -manufactured 
product. 


“ The ‘ Junk Department ’ 

“ The management of the ‘ Junk Department * have, 
6f course, not only to find a means of utilising the waste 
material but also to find a market for the transmogrified 
product when completed, and, according to the report, the 
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department was run as a separate* business organisat ion. 
The material was charged out from the factory to the 
department at clearance price and made up and utilises!, 
or scrapped altogether and sold as junk where further 
utilisation of any portion was found impossible ; and it was 
stated that the annual profits shown by this department 
exceeded $1,000,000, so that it is seen that the organisation 
paid for itself to a very good timed' 


MISCELLANEOUS 


Daylight Saving 

The Daylight Saving Scheme, first suggested by 
Benjamin Frank! in in an article which appeared in the 
Paris Journal in 178*, but for many recent years strenu- 
ously advocated by the late* Mr* William Willet, Ians been 
adopt rd by eleven European countries including this 
country, to our great economic advantage. 

Full statistics of the economies effected in lighting and 
fuel hy this valuable scheme are not yet available, but it is 
generally known that the saving in artificial illumimuds 
has been remarkable. In Edinburgh it amounted to more 
than £HM)00, and in Manchester then* was a saving of 
DM,000,000 cubic feet of gas, equal to about 11,000 tons 
of conL It is estimated that throughout the country the 
saving in lighting and heating alone due to u summer 
time? n for the year 1017 was £2, $00,01)0, 

Moonlight Saving 

On moonlight nights all lamps in public places that are 
controlled from central positions could with considerable 
economic advantage he lowered or switched off. 






Watte of Telegraph Forms 

The Stores Department of the General Post Office 
estimates that every year there m n wastage of 70»<KKWK«0 
telegraph forms. What liccomes of them t we may wonder. 

u 
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Waste due to our Derelict Waterways 

The 4,673 miles of canals and navigations in the British 
Isles cost tens of millions to construct and improve, and 
they are at present a striking evidence of our folly in neglect- 
ing to effectively and economically use them for the con- 
veyance of bulky raw materials and manufactures, such as 
coal, cement, brick, stone, grain, fertilisers, and hardwares, 
etc. Unfortunately, we have allowed the railway com- 
panies to acquire some 1,144 miles of these valuable 
waterways, and to get control over a further 219 miles ; 
but as the sections in the hands of the railways are key 
sections, practically all competition on the part of the 
canals in cheap transport has been destroyed ; so nothing 
of importance is likely to be done in improving and 
developing our canal systems, and in more completely 
linking them up with our principal rivers, until they are 
nationalised. We have failed to grasp the true meaning 
of Brindley’s famous dictum, that rivers exist to feed 
canals. The Germans do understand it, and have 8,620 
miles of navigable canals, rivers, and lakes, representing a 
perfect network of arterial communications, splendidly 
organised. Vast sums have been expended in developing 
their canal systems under the State, and in 1911 a total of 
76,632,000 tons of goods were carried on the national 
waterways, against 400,879,000 tons carried by the rail- 
ways. The cost of conveyance by water is always a great 
deal less than by rail. For instance, the freight rate for 
corn from Hamburg to Berlin by water in 1910 was 2s. 6d., 
against 18s. 9jd. by rail ; and for coal 2s. Id. by water and 
7s. 4fd. by rail. An objection to water transport often 
raised is the slow speed ; but when the time lost in shunting 
and delays on railways is taken into account, there is often 
little difference in the time required for delivery by the 
two systems. 

The working of the Government scheme for the de- 
centralisation of our canal system will be watched with 
interest. Three sub-committees have been appointed to 
control the waterways. The London Committee has 
control of the Grand Junction, Regent’s Canal, Oxford 
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Canal, and the Birmingham and Warwick and Napton 
Navigations. The Midland Committee has taken over the 
Trent and Weaver Navigations, the Birmingham Canals, 
the Shropshire Union, Severn Navigation, Gloucester and 
Berkeley Ship Canal, and other connecting or subsidiary 
navigations. The most important waterways of which 
control has been assumed by the Leeds committee are the 
Aire and Calder, the Rochdale Canal, and the Sheffield 
and South Yorkshire Navigation. 

Doubtless these committees will be able to organise 
a more efficient and economical working of our waterways. 
But if we are to have a canal system comparable with the 
best of the Continental ones, a carefully considered scheme 
of reconstruction must be worked out ; and if this is done 
on a comprehensive scale it could mean an immense 
amount of work for our soldiers and sailors on their dis- 
bandment after the War. New main routes, and branch and 
connecting routes, would be constructed, with lifts where 
the conditions were favourable ; and of a breadth and 
depth suitable for heavier and speedier mechanically 
propelled barges, the existing canals being broadened and 
deepened to the section decided upon. 

The subject cannot be further dealt with in these pages, 
but it is one that calls for earnest and early official attention. 
The pity of it is that there are no people more capable of 
dealing with such a problem than ourselves if we could 
only get urged into action. 

Savings due to the Use of Incubators 

If we are ever to produce enough poultry and eggs 
to supply our requirements, we must make more extended 
use of incubators, nursing mothers, and feeding apparatus, 
etc., than we are doing at present. It should be more 
generally understood that a hen can be more profitably 
employed in egg-laying than in sitting on a nest for three 
weeks, and spending succeeding weeks scratching and 
fussing in caring for her brood. 

Strangely enough, the hatching of poultry by artificial 
heat was practised by the ancients centuries before the 
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Christian era, Diodorus Siculus, the Greek historian, 
describing it as an ancient practice. 

The ancients obtained the heat by the fermentation of 
manure, but the modern Egyptians have for many years 
conducted the business of egg-hatching on a large scale by 
using the regulated heat of ovens, paying a license to the 
Government. A typical building, called a “ maumal,” 
contains from twelve to twenty-four ovens, and its 
charge may be 150,000 eggs. An official report for 
1801 gives for Lower Egypt 105 of these establish- 
ments, using 19,000,000 eggs, of which about 13,000,000 
produce chickens, and in so doing save the valuable 
time of some 1,500,000 hens. There are many in- 
expensive and efficient incubators to be had, but for 
hatching on a large scale something more permanent 
and extensive, which could easily be constructed, would 
doubtless be required. On the other hand, in the past 
many enterprising farm-workers have done well in their 
spare time by installing a modest incubator, and getting 
ducks’ eggs from Ireland for hatching, and by rearing and 
fattening the young birds for the market. 

The rearing of geese should be even more profitable, 
and should be encouraged, as if the birds have t he run of 
a stretch of waste land, or common land, they forage for 
themselves, and do not require grain or other bought 
foodstuffs. They can stand all but the severest weather, 
and only need shelter at night front foxes ami other vermin. 
They inexpensively provide a succulent meat rich in fat, 
of which there is at present such a shortage. 

The following are the periods of incubation ; tempera- 
ture 140° Fahr. : 

Goose, 35 days. Turkey and duck, 28 days. Hen, 21 

days. 


Waste due to Emigration 

It is well known that during several past decades many 
of the ablest and most highly skilled of our industrial 
workers have emigrated to the United States of America 
and to our Dominions beyond the seas. In these countries 
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th“_v have been not a little instrumental in developing 
imlu »rif'K that are in competition with those of the country 
<*f their birth, That t he economic loss to our country due 
to this emigration is serious cannot, la* denied, as it tends 
to reduce the amount our production exceeds our consump- 
tion, which is a measure of our prosperity and represents 
the increase in mir wealth. It is true that those who settle 
in our Dominions remain citizens of the Empire, and 
happily help to people those vast countries with our own 
stock ; but, on the other hand, the emigrants who become 
citizens of the United States are for economic purposes lost 
to ns for ever. Indeed, Sir Alfred F. Yarrow, in a letter to 
the Timm, May, 1918, truly said : 

l * The effect of emigration from a country is to cause a 
constant drain of wealth. Thus, if an average man of 
productive age cost to feed, clothe, and educate, say, £ 400 , 
tiie country which he leaves and in which he has been 
brought tip loses equivalent to £100, because the emigrant 
is not an article of commerce, and nothing is received in 
exchange. Thus, if 100,000 people leave a country per 
annum, assuming the cost of producing an emigrant is 
£ 400 , it represents a loss to the country of £ 40 , 000,000 
sterling per annum. Such a loss, if productive employ- 
ment Were obtained for the emigrants in their own land, 
would not only be avoided, but t he wealth of the country 
would he increased to t he extent of what they produce.” 

Now, as a matter of fact, in the year before the War 
(1018), the British Isles lost by emigration as many as 
409,010 persons, the destination of the emigrants being : 
to British North America, 190,278 ; to the United States, 
129,109 ; to Australia ami New Zealand, 77,088 ; to South 
Africa, 25,055, Assuming that of these 200,000 were men, 





man, was about £80,000,000. Referring to the wonderful 
industrial progress in Germany, Sir A. F. Yarrow said tliat 
M in spite of an annual increase in population of three 
quarter* of a million, emigration has nearly ceased, because 
ample employment is found for nil in their own eountry, 
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The Child : What will he Become ? Worker or Waster ? 

Citizen or Criminal ? 

We have in our adorable children the finest raw material 
in the world for the production of the perfect citizen and 
the ideal worker. Are we making the best use of this 
bounteous supply of miraculous plastic organisms ? Are 
we successful in producing a high percentage of healthy, 
wholesome, well-informed, efficient, contented, and pros- 
perous citizens from the divine little humans that come to 
our hands to be trained and moulded into the finished 
products ? 

Well may we pause for an answer ! 

Let us think of the millions we are spending on asylums, 
workhouses, hospitals, penitentiaries; on the maintenance 
of criminal police, and on all the other machinery for the 
detection and punishment of crime 1 

Let us think of the countless thousands who pass away 
before their fiftieth year is reached, instead of living a 
hundred years or more, in accordance with the physiological 
law of longevity ; and surely wc can only conclude that 
there must be something radically wrong in the methods 
and systems wc employ in rearing, educating, and training 
our young people. 

One is reminded of the posters that were to he seen 
on our hoardings many years ago, advertising the “ Popular 
Educator.” It was entitled, “ The Child : What will he 
Become ? ” and the picture depicted, on one hand, his 
development under the most favourable conditions, with 
progressive culture and prosperity, and with perfect 
physique ; culminating in the highest form of intellect and 
character in old age. On the other hand, the deteriorating 
effects of neglect and of evil and unhygienic surroundings 
were shown by a descent in degradation, ending in the 
drunken sot and wastrel of the criminal type. There can 
be no reasonable doubt that this picture truthfully illus- 
trates the evolution of the extreme types we see around us 
day by day, and the wonder is that we have tolerated for 
so many years the colossal wastage due to our neglect in 
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organising a real and effective system of education and 
physical and vocational training. 

Now, although a discussion of this great problem is 
beyond the scope of this work, a remark or two on it may 
not be out of place. 

Unfortunately, we can only produce permanent changes 
slowly and gradually, but the Education Bill of January, 
1918, which provides thirteen years of compulsory educa- 
tion for children from five to eighteen years of age — 
parents or employers who fail to send them to day-schools 
or continuation-schools being liable to legal penalties — 
will carry us a long way in the right direction, if we see to 
it that no mere system of teaching, as contradistinguished 
from education, prevails. It is not enough to lengthen the 
period of school years ; the curricula of our schools needs 
revising from bottom to top, if every child born in the 
kingdom is to be well educated. For such an education, 
it may well be suggested, should embrace a competent 
knowledge of all the laws of health, the necessity of proper 
attention to diet, cleanliness, exercise, ventilation, and 
moderation in all enjoyments ; and if the education also 
embraced, as it should do, a sound moral training of the 
feelings and sentiments, as well as an inculcation of just 
moral principles, founded on the precepts of the Gospel of 
Truth, and a practical habituation to the meek, gentle, 
self-denying, and benevolent interchange of acts of kindness 
which that gospel enjoins, then we could well believe that 
three-fourths of the disease and debility which now 
afflict the working classes would disappear, and nearly all 
the crime that defaces the community would vanish. We 
should then have a system that would not only train the 
memory and enlarge the intellect, but develop into a har- 
monious whole the physical and mental man, with all his 
perceptions, faculties, sympathies in due course brought to 
maturity, and his passions brought under control. 

As things are at present, we spend more time, effort* 
and money to put down crime than to prevent it. 

Such reforms in our educational system, with the help 
of a Ministry of Health and a solution of the housing 
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problem, would bring into being a more enlightened people, 
and such an era of industrial harmony and prosperity, 
that Britain, we may hope, would become the country 
envisaged by Confucius, the ancient Chinese sage: 

“ Where spades grow bright., and idle words grow dull : 

Where jails are empty, and where barns are full.” 

Waste of Good Human Material 

A certain proportion of boys leave our elementary 
schools as soon as by age they are allowed to do so, boys 
who are ranked as incorrigible dunces and failures by their 
teachers, and who from the moment they leave school begin 
to deteriorate, and, alas, in too many cases to become poten- 
tial criminals ; whereas, if they were weeded out in time 
and put into special schools of the type represented by our 
splendid industrial schools, the majority would become 
excellent recruits for our industries and for the Army and 
Navy, as the fine records of such schools abundantly show. 
The Navy in particular would appeal to most of these boys, 
and we should have in them fine raw material for the 
senior service. Mr. Blatchford, in the Weekly Dispatch , 
happily dealt with the important question in the following 
words : 


“ Recruiting for the Navy 

“ We have always been a great naval power, with a 
fine naval tradition ; yet our method of recruiting our 
Navy has never been placed upon a really sound and 
systematic basis. There are in this country always tens of 
thousands of boys who could be trained for the Navy, and 
should be trained for the Navy, but are left to drift about 
in our big towns until they become wrecks, or casual 
labourers. These boys are wasted. They are no use in 
civil life and they would be valuable in the Navy. They 
would be happier and healthier in the Navy ; no one can 
doubt that who has seen the splendid boys of the Mercury . 
After the War many things will be changed, and the Method 
of recruiting for the Navy will be one of them. 
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Waste clue to Inattention {Psychology of Attention) i 

There is much educational waste in our schools owing 
to the small amount of consideration given to the psy- 
chology of attention and to the cultivation of the powers 
of observation. Neglect in these directions means slow \ 

and unsatisfactory progress, and often want of success in Is 

lifter life, no matter what calling may he followed ; cer- 
tainly ail kinds of workshop operations and processes 
necessitate close observation. f; 

Dr, Johnson 1 understood the psychology of the learner j 

.and the importance of attention, for writing on Milton its a j 

teacher, he remarked that- * l 


* 4 Nobody can lie t might faster than he can learn. Hie 
speed of the horseman is limited by the power of the 
steed. Every man that has undertaken to instruct others 
can tell what slow advances he 1ms been able to make, and 
how much patience it requires to recall vagrant inattention, 
to stimulate sluggish indifference, and to rectify absurd 
mtKapfirehensionJ* 

In this connection teachers might well endeavour to 
learn some of the secrets of the animal trainer’s art. One 
of these was explained by Darwin % as follows ; 

41 A man who trains monkeys to act in plays used to 
purchase room on kinds from the Zoological Hardens, at | 

the price of £ 5 for each ; but he offered double the* price 
if he might keep three or four of them for n few days in 
ordrr to select one. Whim asked how he* could possibly Jjj 

learn m soon whether ti particular monkey would turn out II 

n good actor, he answered that it nil depended on their 
power of attention. If, whim he was talking and ex- 
plaining anything, its attention was easily distracted, ns 1 

by a fly on the! wall, or other trifling object, the ease was 1 

hopeless. If he tried by punishment to make an inaiten- 1 

the monkey act, it turned sulky. On the? other hand, a 
monkey which carefully attended to him could always he I 

trained.” I 


» 
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In the training of policemen and of men employed on 
public service vehicles the cultivation of the powers of 
observation should receive a good deal of attention : for 
so far as the latter class is concerned, it is safe to say that 
almost everyone has experienced the annoyance and 
inconvenience of failing to arrest the attention of the driver 
or conductor of a passing vehicle or of one that has stopped 
at a taking-up place, where perhaps people from different 
directions have been hurrying to catch the bus or tram, 
only to see it move on without the slightest attempt on the 
part of the conductor to look around and see whether 
passengers were approaching. This lamentable want of 
attention means vexation and waste of time for the public, 
and loss of revenue for the bus and tram companies. 

Waste due to Superfluous “ Marshals/ 5 The Cost of the 

Law 

We are a strange people and tolerate many "official 
unjustifiable extravagances, an example of which attention 
was called to in the Evening Standard's admirable columns, 
“ A Londoner’s Diary,” August 24, 1917 : 

“ Another substantial sum might be saved if the 
judges’ marshals were abolished. These officials, whose 
services cost the country about £2,000 a year, are usually 
young members of the Bar, whom the judges select for their 
companionable qualities. The Hon. Frank Russell, K.C., 
for instance, once accompanied the late Mr. Justice Day on 
circuit, and found that the chief duty required of him was 
the singing of songs in the judge’s lodgings. The office is, 
in truth, entirely a sinecure, and might be abolished without 
the slightest loss to the State, and with very little in- 
convenience to the judges. Its continuance is another 
striking proof of the strange disinclination of the judges 
voluntarily to set their house in order.” 

“ Londoner’s ” views on the circuit system are also 
well worth quoting : 

“The wasteful circuit system adds largely to the 
expense. The 4 circuit expenses of the judges and their 
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suites/ which are entirely personal in their character, 
amounted to nearly £10,000. If the smaller assize towns, 
at which there is little or no business for the judges to do, 
were struck off the judges’ visiting list, half this amount 
might easily be saved.” 


“ This field is so spacious , that it were easy for a man to lose himself in 
it ; and if I should spend all my pilgrimage in this walk , my time would 
sooner end than my way ” — Bishop Hall. 
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„ intelligence and energy of, 
148 

Farmers’ interest in land, and 
improvements, 157 
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Farmers' sons, training of, 145 
Farming and capital, 154 

„ highly technical character 
of, 145 

Farming, large and small, 146 
Fat and grease, 20 
„ from soap-suds, 217 
Fatigue, 88 

„ accidcuts dfce to, 82 
„ „ „ and long 

hours, 81 

Fatigue, American investigations, 
83 

Fatigue and alcohol, 04 

„ ,, comfort of worker, 00 

„ „ oatmeal diet, 100 

„ „ psychology, 55 

„ „ the ear, 51 

„ „ the eye, 50 

), t» the feet, 5.1 

„ „ the worker, Chadwick 

Public Lecture, 52 
Fatigue, definitions and maxims re- 
lating to, 54 

Fatigue, Dr. H. M« Vernon's 
investigations, 48 
Fatigue due to stooping, 53 

„ elimination day, and what 
it means, 07 

Fatigue-elimination day launched 
in this country, 08 
Fatigue-elimination, essays on, 00 
„ from the economic stand- 
point, 88 

Fatigue, hints on how to minimise 
it* 65 

Fatigue in its relation to output, 
47 

Fatigue, minor causes of, 52 
„ muscular, 54 
„ nervous, 55 
„ Prof. Stanley Kent on, 83 

„ relief, and working hours, 

71 

Fatigue, some assets of, referred 
to, 04 

Fatigue toxins, 48 

„ waste due to injurious, 88 
Fatty products, value of refuse for 
manure in Paris, 20 
Fatty substances for soap, 220 
Fels, Joseph, referred to, 171 
Fertiliser from basic slag, 220 

,» from feathers and feather 
waste, 228 

Fertiliser from tallow and soap 
refuse, 227 

Fertilisers, artificial, 176 

„ from blood, 224 


Fire -hats from coal slack, 180 
Fire, how to lay mid light it, 187* 
188 

Fire-protection, inadequate, 201 
Fires, their prineipa! causes, 202 
Firewood, reference to, 187 
Fish, daily waste of, 270 
Fish offal, wealth in, 283 
Flumxmirion, M., referred to, 148 
Flannelette, highly igni table, 74 
Fletoherisc, definition of, 100 
Floods, agricultural areas subject 
to, 183 

Fogs, cause of, 180 
Fogs, expenditure oraudoned by, 
.180 

Fogs, injurious effects on health 
and property, 180 
Food and Drugs Acts, 108 
„ bill, the nation's, 107 
„ Hoard of Education circular, 
100 

Food, detected frauds* 110 
Food, diminution in amount pm- 
duced, 140 

Food, economy in, 106 

„ question in relation to waste* 
00 

Food question, Prof, James Long 
on, 102 

Food, preservation of, 100 
Food scraps for pigs and poultry, 21 
Foodstuffs and fertilisers from offal, 
225 

Focxfotuffc, i liquated, value of, 143, 
160 

Foot, rarely perfect after age of 
childhood, 58 
Foot-rests, 06 
Foreign competition, II# 
Formaldehyde, 1 (Mi 

„ * # application of to 

foodstuffs, 115 

Fortunes from sunken Mtm, t 28# 

„ in eggs anti poultry, 150 
Fractional distillation lit low tern- 
peratureH, 284 
Franklin quoted, U 
Frauds detected* 110 

„ which cost the people mil- 
lions a year, II M 
Friswell, J. Main, quoted, 148 
Fruit, 146 

„ and vegetables, market for, 171 
„ ether, 7 
„ fanning, 175 
„ stones for olto, 21 
„ wicked wa«t« of* 166 
Fuel economic* in tint tone, 166 
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Fuel for motor-ploughs, home 
made, 162 

Fuels, home-made, 164 

„ production of home-made, 
152 

Funerals, extravagant ones, 260 
Furnace slag, utilisation of, 215 
Furniture, restoration of, 252 
Fuse bodies, women turning, 49 
Future decline of Britain, the, 126 

G 

Garantcine from speht madder, 221 
Gas for heating and cooking, 185 
Gas train-lighting, deadly, 84 
„ wasted in the home, 256 
Gas-mantle ash, value of, 255 
Gas-mantles froth thoria, 2&7 
„ world’s production of, 237 
German dye-industry referred to, 6, 
209 

„ economy in writing ma- 
terials, 246 
German efficiency, 45 

„ labour, cost of, rising, 45 

„ students, 7 

„ trade literature, 48 
Germans, adaptable and accom- 
modating, 48 

Germans and the best-trained aver- 
age, 36 

Germans as organisers, 86 

„ how they capture tirade, 42 

Germans not inventive, 45 

„ petty economies of, 15 

Germany, basis of her wonderful 
prosperity, 44 

Germany, organisation in, 10 

„ output of coal, 124, 120 
,, purchase of bones in, 265 
„ use of potatoes in, 101 

Germany’s importation of sun- 
flower-seed, 204 
Germany’s potato crop, 255 
Gilbreth, and “ fatigue-elimination 

toy/’ 68 

Gilbffeth, Dir. Lillian M., Psychology 
of Management, 68 
Gilbreth, Major Frank B., and 
needless motions, 89 
Gilbreth, Major Frank B., on 
lighting, 92 

Gilbreth, Major Frank B.* referred 

to>m 

Gilbreth’s fati gue-elimmati ng chairs, 
53, 60 

Gipsy Hill and empty bottles, 20 
Girl-guides as collectors of waste 
articles, 1 ^! 


Glacialin salt, 109 
Glass, broken flint, for potash and 
lead contents, 21 
Glass from furnace slag, 216 
„ waste as a grinding material, 
213 

Glass waste, new glass from, 213 
Glue from refuse parings, 213 
Glycerine from fat, grease, and 
bohes, 2*0 

Glycerine from soap-lees^ 216 
„ uses of, 2l7 
Glyceryl salts in margarine, 222 
Goats’ milk, 104 
Goethe quoted, 29 
Gold, silver, and copper from 
residues, 236 

Granite waste, utilisation of, 212 
Grass land to arable land, 14& 
Grates, wasteful and efficient ones, 
135, 136, 140 

Grease from margarine fiqiiors, 221 
„ fro mwool -scouring waste,219 

Grease, recovery of by centrifugal 
extraction, 205 

Grinding operations, dust from, 62 
Grindstone waste swarf, use of, 218 
Grison, Mr. A., oh centrifugal 
extraction Of Oils, etc., 206 
Gun-barrels from old hOrse-shoe 
nails, 233 

H 

Hall, Dr. Winslow, 6n over- 
feeding, 99 ; on rest, 84 
Hall, Mr. A.D., quoted, 184 
Handles of machines, etc., height 
of, 66 

Handling materials, 66 
Hay-box oveh cookery, 105 
Headly, Lord, on coast erosion, 181 
Health, essentials of, 56 
Health, laws df, 295 
Heat and light from sewage, 28‘2 
Heating and ventilation, 66 

„ lighting, and po#et frbrii 
the pit-head, 141 
Helps, Sir Arthur, quoted, 0. 

Hide trimmings for glue, 213 
High heels, 66 
High pressure oil-lighting, 
Hire-purchase systems, 183 
Holbom, collecting pots and pins, 
_ 2 ° 

Holidays, effect of, arid of incen- 
tive, 50 

Home-grown bacon, 274 

„ food question, 148 
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Home, mobilising it, 07 

„ production of food, Iteport 
of Departmental (Committee re- 
ferred to, 140 
Horse-chestnuts, 21 
Housefly breeds prolifleally, 200 
Household management, education 
in, 07 

Household stoekpot, 105 

„ waste, millions for the 
war in, 10 

Household wastes, miscellaneous, 
240 

Housing problem, 205 
Hudson Worsted Co., Mass., re- 
ferred to, 220 

Human energy, alcohol and working 
hours, 07 

Human mechanics, 38 

„ progress and waste, 18 
Hydrogenation, 223 
Hygiene, Government regulations, 
88 

Hyposulphite of lime, use of, 221 

I 

Xxxum in ati no gas from waste 
liquids, 221 

Increased output by less work, 84 
Incubators, savings due to their 
use, 201 

India-rubber from waste liquors, 
221 

Indigo, synthetic, utilisation of a 
waste, 2K> 

Industrial peace, 11 

„ renaissance, 40 
Industries of the country, organisa- 
tion of, 152 

Industrial training, 205 
Industry and frugality, Franklin on, 
0 

Infant deaths of every 1,000 births, 
73 

Intent mortality, 72 
Inoculation of unfertile soils, 148 
Intemperance and unsatisfactory 
meals, 101 

Intensive cultivation, 148, 144, 145 
„ „ in France and 

Madeira, 172 

Intensive cultivation in the Channel 
Islands, 172 
Intensive culture, 172 

„ . or Petit culture of land, 

173, ITT 

Introduction and outline, 8 
Invisible mending of clothes, 252 
Iodine front' ash of seaweed, 207 


Ireland, eg gh and poultry inritihtrv, 

100 

Irish peasants and potatoes, 101 
Iron and steel, coal used in pro 
duction of, 120 

Iron plate-punching timed, 32 
Isinglass, adulterated, 112 
Islington, and empty bottles, 20 
Ivory- black from ivory turnings, 
etc., 214 

J 

Jkvons on annual rate of growth 
of consumption of coal, 122 
Jevona, quotation from 44 The Coal 
Question,” 127 

Joint Stock Land Companies, 177 
Johnson, Dr., quoted, 0, 207 
Junk departments, 288 

K 

Kimr, utilisation of, further re- 
search suggested, 207 
Kent, Prof.' Stanley on industrial 
fatigue and its causes, S3 
Killed’ and injured by trains and 
railway vehicles, 70 
Kingly clarion call, II 
Knife machines, 250 
Knight, Edward, quoted, IS 

L 

hABotmma power of man, 71 
Labour-saving device in the home, 
250 

Lalioiir unrest, 1 1 

Land, amount of waste in United 
Kingdom, 107 

Laud, arable terming remunerative , 

140 

Land, arable into gnuw, gnat 
conversion of, 140 
Land, more stock ami com due to 
conversion of grow Into arable* 
140 

Land, Mr. A. D, Haifa Memor- 
andum on reclamation of, 184 
I^and, poo r, can I m ec^omkally 
utilised, 10# 

Land unused Sn vicinity of tov»» # 
im 

Land, utilisation of affected by 
blowing sands, 184 
Land, utilisation of waste, 107 
„ vacant, and 
109 

land, waste. In Surrey, M7 

King* 


n waste, In tfe* 
dom, 107, ITS 
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Lanolin, cmdf f or* 220 

Law® of health, 2 05 
lA*m\ f mm fume, 285 
1a*mI pencil* from wade graphite,. 
21ft 

leather, adulterated with ghiroHt*, 

275 

I /rather, defective, cause of, 275 
Levrrhnlmr, Lord, and tin* six-ht mr 
day, 71 

I/pw«, Prof. Vivian It., on alrohol, 
1112 

life, limb* and bruit h, wastage of, 

7*2 

Lighting nrmnyp'twnl « 00 

,, effects of ftickcrfrig rays, 30 
Lighting, efficient, U2 

„ wnitiiiN of efficient* tm 

„ factories, Whit** Book «m. 

115 

flighting, wantage title to in- 
efficient, til 

UngtiiMt*, mir poor supply of, 44 
Linoleum front cork cutters* wmU% 
21 * 

Lloyd Onrgr. flight Hon., quoted, 

10, 12 

London Coal Exchange, and con- 
tract system, 121 

London County Council Are dtrigsdc, 

tm 

Umttir referred to, 255, 25ft, 

282 

I Prof, James* mi artificial 
fcrtiHsrtii, 1 7ft 

I#ofig, Prof* James, tm t hr food 
f|tir«t km, I <12 
Longevity, 204 

'** effect of water-drinking 
on, 04 

Longevity * effort# of steel dust on, 

m 

ham due to krmp it* wool, 28$ 

M „ to iiii|#orting fiottr Irottend 
of wheat, 174 

Lowtlier, Mr.* *m family ilrink-hdf, 
4 

Lung*, how hrmthing purifies the 
blond, 00 

Luxury srtide* in abop windows, 17 
M 

M.Acmmmw $ agricuHitml, higher 
wnpw due to, 14ti 
MneMuftry, faboiiroiaving for in* 
cmue of tiling*, 1 40 
Machine® lying idle, 24 
Machine tmk nvnilnbin later for 
agricultural machinery* 152 


Muckay, Mr. Alexander, (\A„ and 
iijforrsfatinn, 102 
Mackerel caught in l*och Kyne 
pitched overfatitrd, *279 
MiiftgHitrse, recovery of and re-use 
in production of blenchitig-tKiw- 
drr, 200 

Manipulative operations, ftft 

M work, waste of time 
in, 20 

Manure, effect of pulvermt km. 220 
, , from ealfdmir mul hair 

wii.de, 227 

Miiimre fmm hoofs and horns, 227 
„ fmm mhhit waste, 227 
lt from refuse fatty pro- 

duet®, 20 

Manure from seaweed* Jtftft 

„ nilk waste used m f 2011 
Margarine from suet mid vegeiabte 
Lite, 222 

Margarine invented in Purls, 22$ 

„ relative consumption of 
in England and Denmark, 222 
Marti neau, Mr. P. A., tm afforesta- 
tion, 101 

Mitaclick'* formula for working- 
hours, 71 

M&fthatn, Lord, utilised silk wwite, 
202 

Matthew# Mr.* tm coast erosion, 

i m 

Maximum output* upon what it 
dejtctida, 47 

McNair, Mr,, on neddcfits due to 
fatigue, 82 

Mead, Mr,, on the waste of time, 2d 
M on the t Vanity Court and 
{ 'entnil Criminal Court, 20 
Meat -meal for jmuttry from 

slaughter-house refuse* 225 
Meat guano, 228 
Mechanics, human* Sft 
Mercerising* recovery of soda, 218 
Metal® from fnrtmm slug* 21ft 

Method# of leant wtude* 80 
Minn from china-clay waste®, uses 
of* 21 1 

Mtemetimflotneter, the, $0 
Milk* it result of dirty supply, 711 
M can lie produced elenn in old 
enw*«tiihlea* 7$ 

Milk* adulterated* 112 
Milk* cause® of It® wmtamiiuitk.m, 7ft 
Milk, clean supply in America. 75 
, f gnats', l<*4 

<# rcmumiendation® of the f.ov* 
emment Committee, 77 
Milk wantage due hr am* ring* 77 
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INDEX 


Milk, waste of life due to con- 
tamination of, 75 
Milling refuse as food for pigs, 274 
Millions for the war in household 
waste, 19 

Miner* death of, due* to pressure on 
abdomen and chest, 59 
Mines, accidents in, 85 
Ministry of Health, 295 
Mobilising the home, 97 
Money- waste, 17 

Monitmr Sewn tijiyue, quoted, lift 
Moonlight-saving, 289 
Moral training, 295 
Morgan, Mr., on soil of waste lands 
and of Channel Islands, 1 79 
Motion-study work, 20 
Motor-ears from Amorim, trade 
returns, 42 

Motor-ploughs and agricultural ma- 
chinery, 150 

Motors, general purpose, agricul- 
tural, 150 

Motor transport of goods, 1 59 
„ vehicles for transport pur- 
poses, 152 

Mourning, extravagant, 200 
Mungo from cloth clippings, 200 
Municipal councillors and public 
spirit, 21 

Municipalities and the collection of 
waste articles, 21 

Municipal organisation, urgent ap- 
peal for, 19 

Munitions from bus and train 
tickets, 248 

Muscular functions, effects of exer- 
cise of, 56 

Muscular work, effect on body and 
mind, 50 

Music-printing from iyjte, 276 
Mystin, a preservative, US 

N 

Naphthalene, Itermil and alcohol 
fuel, 102 

Napoleon on time, 25 
National (dean Milk Society, 77 
„ debt, amortisation of, 1 i 

*, scheme of collection, 22 

Nation’s expenditure and savings, 90 
Nation’s food bill, 107 
Nature is avariciously frugal, 18 
Needle-grinders, affects of stool dust 
on longevity, 62 

Neglected trifles, vast store of, 22 
Nerve and tone, 55 
Nerves and m t, 67 


New South Wales, store of eon! in, 

129 

New Zealand and Sheep, 228 
N is 1st, Dr,, on fwrimiK of tree- 
felling, 1 m 
N itro-glyeerine, 217 
Noise, avoidable, 51 

„ fatiguing effects of, 0ft 
O 

Observer, the, referral to, 75, 77 
Office of Works, and grates, 185 
Oil and manure from fish of fnJ, 2H9 
Oil -cake as cut fie- food from sun- 
flower steeds, 204 

Oil extracted from sponge-cloths 
used for denning machinery, 200 
Oil from cocoa refuse, 205 
,, cottoii-Heecl, 204 

„ fruit-stones, 208 

,, seaweed, 207 
„ sunflower*** 204 
„ mmftower-ffecfls rind fruit - 
stones, *21 

Oil from wiping materials 205 
„ lighting, 1 high pressure, 257 
, , werwrred from turnings, etc*, 208 
Oil, recovery of by centrifugal 
extraction, 208 

Old iron articles, utilisation of, 258 
Organic functions, gradual de- 
pression of, 58 

Organised collection of waste ar- 
ticles, 21 

Organism, adjustment of to the 
medium, 87 

Output, relation to bourn of work, 
49 

Over- feeding, the fully of* 99 
Overlapping bread and milk walk*, 
270 

Overlapping tramway and motor- 
bun services, 270 
Overstrain, 58 

Oxide of cobalt ftepiiratcd from 
nickel, mt 

Oxygen, exhilarating effect* of, 58 
„ pmuortion of in air, 88 

», we inhale, ltnmm**§ experi- 

ments, 69 

I* 

IKxtMmimtm, Lord, quoted, 9 
Paper front cotton nerapft, 21 
„ from ragji, etc,, 214 
„ provincial enferpritte In col- 
lecting, 248 

Paraffin oil for removing flirt;, 259 
fmm $$k$k» »l 
t m #f In wtrihitig, tin 
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Paris ami the rng-ph’kers, *ju 
I)t. J, A.„ till tiif t. HIM 
Parkes, Ur. todmund A., *m alcohol, 
quoted, a ,5 

Pasteboard from cork-culler V 
want <*. *21*2 

Patent and proprietary medicine-., 
i'U\ t lt»« 

Pavement, iioane role of, K5 
Fiiviii.n-sli.iurH from granite waste, 
212 

IVaw, Mr., on research eleuuhf h, 7 
Frill, Prof. lioitomlrvS hacierittcd, 
tm 

Frrkw, tin* discoverer *4 undine 
dyes, 2tif! 

Petrol oner a waste hv* product, 204 
Petroleum naphtha* nmt of in 
treatment t4 wool, 2 III 
Phrnucrtui, price lafore ami after 
%v»r, 7 

Phrr«Ft?\ application of variation 
*4, 2117 

Phthisis, mm m 1 , Mr. Smith on, HI 
Pity deni traming, f MS 
Picric add, 7 
Pirtt»rr«ramer», a I 

m iamdon, MU 
fhjp, acorn* for, 21 
M the prolific, Ml 
Pioneer work. OS 
FknfthiH defjnitmrutA, Ox 
Ploughing iiiachifinn advantage*! 

over amfimMruwftt smm» tM 
Ploughing machine*, American* 15*) 
PSntiglt* anti tmrtor«, ISO 

„ at»t4f|iiaU»I machinery «i»rd 

itt §ift*dttc!4»ft »f» 15# 

Plunkett, f*ir i tamer, referred to, 145 
Plant* from mlk waste, 202 
Pcdaml, Sir Harry, cf touted, *M 
Poplin from silk wa«t«, OOU 
Pcirrldge, clirrae, anti ^olatur-is ICMi 
Potaiti from broken writ gfo**, *41 
M M tfklilfrry waste, 20# 

M „ «fetif§ni* w»«h, 22 I 

POUttova aitrl Irish fwmiamtji, Iftl 

f , cheror an4 fiwriilgi.% toil 

„ wiitjiilt per wir, 104 

„ preservation of, 154 

„ pvudtmiai nmt' rlye*w0rkn # 

17# 

V&mUm «•«§ In productim alcohol, 

l«i 

me «f Mmmmd on**, 20# 
„ wsnt4* tow! aefa*I for In 
Ckrrrnaay, 172 

Pota «til |jmi*, c®ll«itioii of in. 
Ifelbtmi, 20 


i Aidub ;u’»»n, * jii* »t «■<! , 2 

Poultry, I Mi 

,, * kept in the city. MU 
,, incut from blood, 22 l 
Present -giving at ('hriMmim, Hi 
Fi« •‘outs, uorricN attending their 
select loti, 17 

Preservation of egg*, 25*1 

i, of fodder ami v« ge- 
tabl* product* (eiiMtogc), 250 
Frr.nrr Vat ton of food by ninnt iig, 
22 U 

Freni* rv.it ion of fondntuib* by r<*« 
frh»**mtioii, 22H 

Frr nor vat ion of |H‘ri4iufilr‘ food by 
rold stomgt*, 22it 
Fnnervntiot* of jwitiitta*#, 254 
Prrvton and vvirnte jmfn*r, 211 
Frire* Williams, mi tin* rates of 
in rouniiiiijdion of eml t 
pm 

PriytdfHtl vmmm of fires. 202 
Frolitir 101 

Frofwdhmts and pork from elu'st 
nuts and miirnn, 20H 
Fron|a*rity, our, imdntemuuu* im» 
|msMbii% 120 

FnyrholoHy and fatigue, 55 
„ of atfontiofs, 207 

„ of workers, 70 

Public time wanted, 2$ 

Pun? Food Society referred to, 1 If) 

Q 

Qoknu, Frol,, on evil effects of 

high he«?ls, 52 

ft 

ItAO*ari*l*kme emlleetors iti etn- 
lilo ven*, 214 

Iiiig«|iiel*rn» of Paris, 20 
Hallway areirlenfo, i*2 

M elearlng iy»ti*i*w, I5H 

„ inmtimm and Um of time, 

*24 

Hallway mgiudmen, long hours 
worked, Ht 

Hadwny trucks and barges, empty, 
for waste things, 2*2 
iiniiwitys and waste of time, *24 
Huts, waste dim to, 2H4 
iiiwlaf toed nibim? goods, lid 
Hedattmtion of land In Italy, $H0 
M ** mmU tonct, vast 
aelmmt^i curried out, I7ff 
lierowry of metal from fend fume, 
255 

Ileeovery of tin from old tinware, 
25k 
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Recruit in# for the Navy, 296 
lied tape, waste due to, 2d, 27 
Refrigeration* 228, 229 
Refuse, destructors, 2 59, 271 
Regeneration, 2 85 
Relation of output to hours of 
work, 48 

Rest and nerves, 07 
„ Dr. Winslow Hail on, 84 
„ habitual, needed, 55 

Restoration of furniture, etc., 252 
Restriction of output, 87 
Rivers diverted and straightened, 
180 

Rivers, legislative machinery for 
improvement of, 184 
Rivers, waste due to overflowing, 
182 

Rogers’, Mr., remarkable fruit- 
farm, 175 

Roosevelt, Mr. mid arbor days, 70, 
102 

Roseou’s ex|X‘riinentH on oxygen in 
breathing, 00 

Ross, Mr. Alexander, on over- 
flowing rivers, 182 
Roval Agrlcultumi Society referred 
to, 154 

Royal Horticultural Society*# pam- 
phlets, 170 

Rubber adulteration, surrogates, 1 W 
Rubber, worn-out, reclaimed, 1 10 
Ruskin, on self-denial for sake of 
posterity, 127 

Russia, development of her Kastern 
wealth, 44 

Russia, Industrial, after the war, 44 

8 

Sacchamn, 7 
Salicyl, 7 
Salicylic add, 109 
Salmon culture, a promising field 
for enterprise, 279 
Salt, Sir Titus, and alpaca, 199 
Sampson-Morgan , Mr., or* cultiva- 
tion of waste land, 178 
Sampson-Morgan, Mr., on waste* 
land, 167 

Sand from china-clay wastes, mm 
of, 211 

Savings due to use of incubators, 
292 

Sawdust, utilisation of, 269 
Schools and spirit of economy, 97 
Scientific management referred to 
10, 84, 87, 88, 55 

Scraps of .food for pigs and poultry. 


Sealskin, imitation, from silk waste, 
202 

Seats, height and tilt of, 66 
Seaweed and phosphate of lime as 
manure, 260, 267 
Seaweed, oil from, 267 
Secret remedies, JO0 
Sedentary workers, bent diet for, 198 
Self-denial for sake of fjostcrity, 
Rtmkin, 127 

Sewage disposal, Royal Commission 
cm, 27H 

Shale, oil from, 208 
Sheep and cold storage, 228 
Sheep for deer, sultstitution of, 177 
Sheep-runs, moors and pent land, 
157* 177 

Sheep-trottcre, preparation of, 225 
Ships, fortunes from sunken ones, 
289 

Shoddy from woollen nigs, 200 
Shrimps, {silted, adulterated, 114 
Siemens, Sir Chariot, and regenera- 
tion, 225 

Sight, limn of, through dangerous 
toys* HH 

Silk waste used its manure , 298 
„ ,* utilised, 292 

Silks, weighted black, 1 10 
Silos, construction of, 281 

„ outhouses arid parts of hrnrm 
ns* 280 

Silos, waste* due to their non -use, 282 
Silver from refuse, 2117 
„ „ residues, 286 

Six-hour day, the, 71 
Siring, men working on, output due 
to long and short hours, 49 
Skill of the liter or pianist, Si 
Slag-wool and garden -mStrr* from 
furnace slag, ' 215 
Slaughter-houses, objection# to pri- 
vate or*«, 224 
Sleep and brain- work, 67 
Sliding-scale, contract system. comb 
\m 

Sludge of famdon, knm on «lits(WMMsi 

of, 278 

Smalt I foldings and Alkltuettta 

Act, 169 

Smith, Mr., on miner** plitliM*, 87 
„ „ W, If. referred to, 29 

Smoke Abatement Exhibition re- 
ferred to, 140 

Smoke, method* suggwt^i for 
abolition of, 149 
Smoke nuisance, 185 
** I, waste due tot W t 

262 


INDEX 31S 


Soap, cost of due to fogs, 139 
„ fatty substances for, 220 
„ making, cotton-seed oil for, 205 
„ refuse as a fertiliser, 228 
„ waste of, 242 
Soda from waste liquors, 218 
„ recovery from mercerising 
process, 218 

Sodium benzoate and sodium car- 
bonate, 109 

Soil, the, is not everything, 176 
Soot, amount that falls in Man- 
chester, 139 

Sorting iron and brass cuttings, 235 
Sounds, range of vibrations that 
can be heard, 51 

Sparrows and foul air, experiments 
on, 57 

Speed-clock, 30 
Spices, adulterated, 114 
Spooner’s Chadwick Public Lecture 
at Gretna, 68 

Standardisation of grading and 
packing, 158 
Standardised articles, 36 
Standardising machine details, econ- 
omy of, 39 

Stationery, waste of, 26 
Stephens, Mr., on oatmeal, 100 
Stimulant, hot water the only true 
one, 63 

Stirling- Maxwell, Sir J., on timber- 
planting, 190 

Stirling-Maxwell, Sir J., on waste 
land, 167 

Stockpot, the household, 105 
Stone, artificial, from furnace slag, 
216 

Stop-watches, decimal, 31 
Street and road accidents, 84 
Submarine menace, 19 
Suburban railways, and waste of 
time, 23 

Sud-cake from soap-suds, 217 
Suffocation due to use of coke 
stove, 57 

Sulphate of ammonia from gas 
liquor, 225 

Sulphite cellulose waste liquor 
utilised, 270 

Sulphur from pyrites, residues 
utilised, 236, 237 
Sulphuric acid from fogs 140 
Sulphuric add in vinegar, 114 

„ „ used in ‘cracking’ 

wool suds, 220 
Sulphuric acid, use of, 221 
Sulphur from tank waste, 236 
Summary of acddents in 1913, 89 


Sunday rest, effect of, and of 
shortening of hours, 49, 50 
Sunflower seeds for oils, 21 
Sunken ships, fortunes from, 239 
Surrogates, use of in rubber, 116 
Swarf from grindstones, use of, 213 
Swift, quoted, 167 
Swiil-tub, contents of, utilised, 265 

T 

Tallow from slaughter-house 
refuse, 225 

Tanning material wasted, 270 
Tar camphor, 7 
Tea, adulterated, 112 
Tea-wrappings, paying for them, 
245 

Teaching v. education, 295 
Technology of farming, 145 
Thomas, David, quoted, 18 
Thompson, Sir Henry, on change 
of diet, 104 

Town refuse, City Corporation and 
improved methods, 273 
Town refuse, civil authorities’ lack 
of enterprise, 273 
Town refuse, composition of, 272 
„ utilised, 271 

Thames, the overflowing of, and 
damage, 183 
Threshing machines, 152 
Thrift, atmosphere of, 15 
„ unpopular, 16 
Timber problem, the, 185 
Timber, afforestation or famine, 186 
,, and the landowner, 188 
„ area of woodlands in Scot- 
land, 189 

Timber, coming developments in 
forestry, 189 

Timber, countries from which it is 
imported, 185 

Timber, foreign verms home- 
grown, 187 

Timber forests denuded by fire, 186 
„ German state forests pay, 
191 

Timber grown on waste land, 168 
„ land under tree-plantation 
in different countries, 186 
Timber, mahogany and other 
fine woods, 187 

Timber, natural reproduction of 
trees, 187 

Timber, railway and mine require- 
ments, 188 

Timber, Report of the Commission 
on scheme of planting, 190 
Timber, tree-felling periods, 198 
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Timber, value of imported, 185 
„ variation of its uses div 
cussed, 185 

Timber, waste due to decay of 
trees, 188 

Time, how it is wasted, 28 

„ saving mechanical appliances, 
25 

Time studies, unci increase of out- 
put, 81 

Time studies and motion studies, 
81 

Time-study man, 82 

„ the young and the economy 
of, 25 

Time wasted in manipulative work, 
29 

Time, waste of at Assizes, 28 
n „ cine to red tape, 20, 
27 

Time, waste of in factories, 24 
„ n t t m Parliament, 29 
„ », „ on tube-railway** 22 

Timex, the, referred to, 711 

Tinfoil, value of used, 241 

Tin, percentage of on tinplates, 
288 

Tobacco, waste of surplus naval, 
271 

Toe-nails, cause of ingrowing, 58 

Toys, dangerous, and loss of sight, 
88 

Tractors and ploughs, hire of, 150 
„ for ploughing, cost of, 150, 
151 

Trade literature for foreign markets, 
42 

Trade returns and American ears, 
42 

Train accidents, 81 
„ tickets utilised, 25# 

Tube railways, waste of time on, 28 


U 

Use to which waste materials are 
applied, 20 

Utilisation of lames, 205 

,, „ refuse and waste pro- 

ducts, 108 

Utilisation of Elver Ombrnme for 
reclamation of marshland, 18 # 

Utilisation of sawdust, 28 # 

9 , i* town refuse, 271 
» „ waste brewery pro- 

ducts, 287 

Utilisation of waste lurid, 167 

tt tp waste materials and 
substances, 264 


V 

Van i m evaporation, savings due 

to, 288 

Vacuum evaporator process, 217 
.. evaporators, use of mul- 
tiple forms, 218 
Vacuum sweepers, 25# 

Value of a man as a machine, 8#, #t 
,, „ gas-mantle ash, 255 

,, „ used tinfoil, etc,, 2*14 
Vanadium from residue, 287 
Vanilla, artificial, 7 
Vegetable fats from cotton-seed, 
kopak -serai, etc,, 222 
Vegetable oils, conversion of into 
solid fats by hydrogenation, 228 
Vegetables for allotments and gar- 
dens, literature, 17# 

Vegetarian diet, 101 

„ foodstuffs, Dr. Aitteon 
on, 102 

Ventilation and heating, 66 

„ i m jmrtAnce of perfect , 58 

„ localised exhaust, 88 
Vernon, Dr, II, ML, investigations 
on fatigue, 48 
Vertical tiles, 25 
Vinegar, wtffteml, 114 
Vital air, 58 

totality and rorreet breathing, 50 
Vitiated air, effects of, 01 

W 

Waoeh, high, and degeneration of 
workers, 18 

Wfigjgoiis, empty, for conveyance 
of waste materials. 22 
Walking a perfect exercise, 50 
Wandsworth and empty Imittm, m 
War ottmiritew, lie wante 

due to, H0 

Wastage dm to iMsflletent lighting , 

#1 

Waste, aljNolute, 5 

»* brawery-priMlnctu, MUmtim 
of, 287 

Waste due to adulteration, 168 
„ due to breaking up of ptrnet* 
for pipe-work, 2$H 
Waste due to di#stftit« prodtttfar'l by 
impure air, fffl 

Waste due to emigration, ft! 

», t* Mtimvagatit tonml* 
and mourning JUKI 
Waste due to fttinniit ftktJgt*, 47 
>* n bite running of ranter* 
vehicle rstgisro*, fi$ 

Waste due to inadequate Ire- 
protection, 261 




Waste due to inattention, 297 

„ „ inefficient lubrication 

of motor vehicles, 288 
Waste due to injurious fatigue, 83 
„ „ laundry methods, 251 

„ „ negligent use of glass- 

ware, 285 

Waste due to our derelict waters 
ways, 290 

Waste due to our faulty education 
system, 293 

Waste due to pollution of rivers, 278 
„ „ „ » the air, 

263 

Waste due to rats, 284 
„ „ red tape, 28 

„ „ smoke nuisance, 135, 

138, 202 

Waste due to superfluous marshals : 

the cost of the law, 298 
Waste due to traditional methods 
in management, 34 
Waste due to transit of cattle, 274 
,, „ wrongly shaped boxes 

and bottles, etc., 283 
Waste-fish question, 278 
Waste handicraft material, 282 . 

Waste heat, utilisation of by 
regeneration, 235 
Waste, household, 4 
„ justifiable, 5 
„ land, 14, 107, 178 
„ „ cultivation of, 173 

„ „ estimated income due 

to its cultivation, 178 
Waste land, reclamation of, 179 
„ „ utilisation of in Surrey, 

173 

Waste land, value of produce from, 
171 

Waste lands an economic factor, 177 
Waste liquors from woollen mills, 
use of, 218 

Waste liquors, illuminating gas 
from, 221 

Waste liquors, india-rubber from, 221 
Waste material, collection of, 19 
„ new, 0 

„ of animal, mechanical, and 
manual power on farms, 152 
Waste of brown paper, 243 
„ „ candles, 240 

„ „ child-life, 73 

„ „ food in camps, 98 

„ „ fruit, 253 

,, „ gas in the home, 256 

„ „ good human material, 294 

„ „ jars, tins and glass bottles, 

$43 
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Waste of life due to contamination 
of milk, 75 

Waste of life in factories and work- 
shops, 78 

Waste of matches, 240 

„ ,, mustard, 241 

„ „ odd lengths of string, 243 

„ „ paper, 247 

,, „ pins, 241 

„ „ public time, 25 

„ „ rubber tyres due to negli- 

gent driving, 280 

Waste of sewage demands atten- 
tion, 270 

Waste of soap, 242 

„ „ stationery, 20 

„ „ surplus naval tobacco, 271 

,, „ time at Assizes, 28 

,, „ „ in Parliament, 29 

„ „ valuable tanning ma- 

terial, 270 

Waste of water, chief causes, 257 
„ „ „ in industrial works, 

etc., 281 

Waste of water is waste of fuel, 257 
„ „ wood in sawing, etc., 282 

,, „ writing materials, 245 

, , paper and cardboard, etc., 1 9 
Waste paper, Edinburgh, Birming- 
ham, and Preston collecting it, 20 
Waste paper, value of, 247 
„ prevention, doctrine of, 5 
„ romance of, 198 
Waste telegraph- forms, 289 

„ things from the battlefields : 
millions to be saved, 200 
Waste utilisation departments in 
factories, 287 
Wasteful movements, 38 
Wastefulness, crime of, 90 
Wastes, elimination of, 4 
„ trifling, 4 

Water-drinking, its effects on lon- 
gevity, 64 

Water, fuel consumption in supply- 
ing London, 259 

Water, hot, the only true stimulant, 
63 

Water, house-to-house inspection 
of fittings, 258 

Water, number of houses supplied 
daily by Water Board, 258 
Water of life, 62 

„ quantity flowing through 
half-inch tap, 258 

Water, quantity supplied by Water 
Board, 259 

Water, same effects in human 
engine and gas engines, 63 
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Water, strange forms of waste of, 
250 

Water, thirst of necessity, 02 
„ use of in human body, 02 
„ waste of in industrial works, 
etc., 28 1 

Wealth in Osh-offal, 280 

Weekly Despatch referred to, 273, 

mi 

Weighted blank silks, 110 

West, Mr. K. I)., on vacuum 
evaporation, 217 

Westminster Gazette, quoted, 74 

Wheat production, jH*rmitage of 
land under, 138 

Wimbledon and Merton, collecting 
schemes, 10 

Wool, loss due to kemp in, 282 
„ suds, grease from, 2 13 

Woollen and cotton mgs, 22 

„ scraps, clothing and blan- 
kets from, 20 

Work best done on empty stomach, 
lOO 


W< i k, eflcct of bard, on muscles, 56 
Workers or wastrels, 204 
Workers and restriction of output, 
87 

Workers' baths, fresh air and sim - 

shine, 30 

Workers, our beat unsurgmH&eri, 85 
Working-day, the ideal, 70 
Works, ntimlx-r of, under insjM'ctiim, 
70 

Workshop economy and science, 8*1 
Work-tables and trenches, heights 
of, 35 

World’s output of mil, 1*25 
Worry, effect of, 55 

V 

Y Attitow, Sir Alfred K, on wiiitr 
due to emigration, 202 
Yellow fieri!, 120 

Yorkshire grea.se from wool-wour- 
lug waste* 220 

Young, J*xi»cj», distils oil from shale, 
208 
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